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Why are Delco Equipped Cars So Eagerly 
Sought After by Intelligent Automobile Buyers r 


Why is it that before the end of the season 
Delco Equipped Cars are almost invariably 
oversold ? 


Why is it that Delco factories in spite of their 
constantly increasing output have never been 
able to supply the demand made upon them? 


Frankly—it is because more than 115,000 
car owners have so emphatically demon- 
strated Delco efficiency— 


Because—owing to the fundamentally cor- 
rect principles upon which Delco engineer- 
ing is based, the owner of a Delco Equipped 
Car is practically certain of perfect cranking, 
lighting and ignition no matter whether he 
drives his car sixty miles an hour with few 
stops or fifteen miles an hour with many 
stops. 


There are three underlying principles of suc- 
cessful electrical equipment for a gas car— 





First—Its ability to maintain « fully charged 
battery, no matter how fast or how slow 
the car is driven. 


Second—Its ability to stand up under the 
excessive strains and stresses of hard 
driving. 

Third—Its adaptability to the particular car 
upon which it is used. 


The simplicity and correctness of Delco de- 
sign—the almost unbreakable character of 
Delco construction and the wide range of 
Delco efficiency have back of them the 
testimony of three years of actual service on 
the very highest type of American cars, and 
the experience of more than 115,000 
thoroughly satisfied owners. 


That is why this season as in former seasons, 
the demand for Deico Equipped cars is 
greater than the factories can supply. 


The Dayton Engineering Laboratories Co. 


Dayton, Ohio 























Fifteen Miles an Hour 
and Many Stops 
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THE CONTROL BOARD. AT THE BASE IS 
THE MICROPHONE RELAY WHICH STOPS THE 
PROVECTOR, ABOVE THE PLUNGER AND DASH 
POT GOVERNING THE PERIOD OF THE PIC~- 
TURE UPON THE SCREEN, AND THE SOLEN- 
O1DS WHICH AUTOMATICALLY GOVERN: THE | 
SCREEN MECHANISM, 





CLOSE VIEW OF THE CONTROL 
SIDE OF A PROJECTOR SHOWING — 
THE MAGNETIC CLUTCH,8AND SRAKE 
AND OPERATING MAGNETS, 










PHONE CIRCUIT CURRENT OUE TO THE FIRING OF THE RIFLE. | 
ee ae) Sens — a ee _ _ = a 





“DOORS. ABOVE ARE 
ILLUMINATING INTERIOR | 
‘BEHIND THE SCREEN TO 

DICATE**HITS** : h ‘ 
















Improved kinematograph target apparatus used in England to train sharpshooters. 


Training Marksmen by the Kinematograph 
| YOR some years past considerable ingenuity has been 

expended in the effort to turn the kinematograph to 
distinct value in the training of marksmen. Unfortu- 
nately the problem was attended with many peculiar 
difficulties, that of accurately and instantaneously re- 
cording a hit upon the moving subject being the most 
elusive. In order to render the application of any pro- 
nounced value, both to the recruit and to the officer 
in charge, it is imperative that the hit shall be shown 
upon the screen 

Recently such a system has been perfected in Eng- 
land, and has met with warm approval from military 
experts. Briefly, the system comprises the projection 
of pictures upon a moving screen, which is perforated 
by the bullets, the hit being revealed by a light show- 
ing through the puncture, and the picture being held 
stationary for a few moments to enable the full results 
of the hit to be observed. 

While the apparatus is necessarily somewhat intri- 
cate, its operation is extremely simple and automatic 
throughout. The projector follows the usual lines with 
a few special attachments to adapt it to this applica- 
tion. The screen is of special design, and is formed of 
traveling rolls of paper, the movement of which is con- 
trolled by the lantern mechanism. 

The essential feature of the invention is a very sensi- 
tive microphone, which is connected to a delicate relay. 
The microphone itself is set up above the screen out of 
When a shot is fired the report of the 
discharge is caught by the microphone and brings the 
relay into operation. This relay controls a magnetic 
clutch placed upon the motor drive of the projector, 
and, at the sound of the shot, this clutch is brought into 
operation, the drive is interrupted, and a powerful in- 
Stantaneous brake applied to arrest the movement of 
the projector, with the result that the image of the 
film at which the marksman fired upon the screen stops 
in the gate, producing the same steady stationary image 
The blades, or opaque sec- 


the firing line. 


as if it were a lantern slide. 
tors, of the revolving shutter are mounted in a free 
Wheel manner, so that although the projector mechan- 
ism is stopped the blades continue to revolve at normal 


speed. Consequently, although the picture is stationary 
upon the screen the light is intermittently cut off as in 
ordinary kinematography. 

While the microphone and relay are essential parts 
of the invention the screen moving mechanism is in 
every way as important. The screen itself is carried 
upon the face of a large iron box, the back wall of 
which forms an impenetrable obstacle to the bullets. 
The front space of the front wall of this chamber is 
filled entirely by the screen. At the bottom is a roller 
on which the paper is coiled. The free end of the paper 
is then carried upward to the top of the space, where 
it is passed over a second roller, and down once more 
to be wound upon a second bottom roller, mounted above 
the first one. Consequently, as the paper is fed upward 
and round the top roller it descends to the third roller 
to be coiled up, and as the movement of these two lower 
rollers is identical and synchronous the tension of the 
paper is maintained. In this way two traveling thick- 
nesses of paper are provided, the foremost moving up- 
ward and the one behind moving downward. The move- 
ment, however, is not continuous, but intermittent, and 
is governed by the mechanism acting in conjunction 
with the microphone and relay. 

But in addition to the foregoing two thicknesses of 
vertically moving paper there is a third sheet. This 
is coiled at one side upon a vertical roller, passed across 
the screen space behind the two above-mentioned thick- 
nesses of paper and wound upon a second vertical roller 
at the opposite side. This sheet is employed to serve 
as a stiffener to the two thicknesses in front, and is 
kept very taut. It also reduces the possibility of show- 
ing a repeat hit. The sheet is moved by hand at vari 
ous intervals, according to the extent to which the 
target is used. In some instances movement of an 
inch or two in a horizontal direction once an hour is 
quite adequate. It will thus be seen that the screen in 
reality comprises three thicknesses of paper super- 
imposed vertically, two of which travel in a_ver- 
tical direction, while the third moves in a horizontal 
line. 

Behind the screen, within the steel chamber, but out 
of the firing line, powerful electric are or incandescent 


lamps are fitted. Thus the interior of the chamber is 
brilliantly lighted, but this fact is not apparent from 
the front because the paper screen forms an opaque 
wall. 

When the shot is fired it penetrates the three thick 
nesses of paper, and the light placed behind showing 
through the puncture indicates exactly where the tillet 
has struck. As the picture at this juncture is station 
ary upon the screen, it is possible to determine at once 
from the position of the shot-hole relative to the subject 
of the picture whether the shot was effective or other 
wise. For instance, if the picture represents a sharp 
shooter firing from behind cover, the officer can ascer 
tain immediately whether his man at the firing line hit 
his opponent, and if such were done befere the iatter 
fired. 

The duration of the period for which the picture 
stands stationary is governed from a contro! board, 
which is automatic in its action. The relay connected to 
the microphone is mounted at its base. At the extreme 
top are coils serving as magnetic blowouts to quench the 
induction spark of the screen-shifting mechanism, which 
is a solenoid automatically operated from this point. 
Immediately below are timing solencids and a dash or 
and plunger. As soon as the projector mechanism is 
arrested, and the picture is brought to a standstil) upon 
the screen, this plunger commences to move. When it 
has reached the limit of its travel it re-establishes con 
tacts, which sets the screen mechanism in operation. 
By varying the travel of this plunger the stationary 
period of the picture upon the screen may be varied 
within certain limits, according to circumstances. 

The screen mechanism is very simple. On the hori 
zontal roller upon which the paper is celled to be un 
wound is a ratchet and pawl movement actuated by a 
solenoid. When the plunger on the control board re 
establishes contact the ratchet of this screen roller is 
moved, and the outer sheet of paper moves upward for 
a distance of one eighth of an inch, the return or second 
sheet moving a corresponding distance downward simul 
taneously. As the two sheets are displaced in opposite 
directions the shot-hole in each, through which the back 
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The purpose of this journal is to record accurately, 


simply, and interestingly, the 1 orld’s progress im acten 


tific knowledge and industrial achievement 


Energy from the Sun 


N lew or the fact the delivers 


the 


that sun energy 


rate of 7,000 horse-power per 


acre, it i ot surprising that the problem of devis 


ing a motor which shall transmit this energy into use 


ful work ha an attractive one to the experi- 


proved 


mental i i tudy of the files of the Scientiri 
AMERICAN durl the past few years will show. Thus, 
in California there was erected a plant in which the 
heat ray were made to converge upon a steam boiler, 
that generated sufficient steam to run an 8&-horse 
power pump—this plant being an elaboration of Erics- 
son's early experiments upon which he is credited with 
having spent $156,000 'wo more modern and per 
haps better-known installation are those erected at 
Philadelphia, and later at Meadi, Egypt, the plants in 


these two experiments being designed on the principle 
of concentrating the sun's rays upon a boiler of large 
rea amd very low pressure 

An analysis of the Egyptian plant, made by Mr. A 
Ss. EF. Ackermann, B.Sec., in a paper read recently 
before the Society of Engineers in London, shows that, 
while these experiments have decided scientific inter 
est, they give but little promise of the commercial 
snuecess of the sun motor The temperature of the 
un i estimated to be about 6,000 deg. Cent. and, 
theoretically, about 05 per cent of this should be con 
vertible int vork The energy convertible into me 


s from 0% per cent of 7,000 horse-pow 


er per acre to 25 per cent, or say, 1,750 horse-power per 


acre. Even th imount cannot by any means be real- 
ized in practice In some regions the atmosphere cuts 
it down by nearly fifty per cent, though the loss is 
considerably ess in arid areas 

Recently Mr. Ackermann made a series of trials at 
the Meadi plant which extended over three weeks; 
during which he was able to record as the highest 
output only 19.1 pump horse-power from a sunshine- 
absorbing plant covering seven-eighths of an acre. 
That is to say, he recorded less than 20 pump horse- 
power, as against the 6,000 horse-power which would 
have been obtained from a perfect motor, capable of 
utilizing the sun's radiation direct. In the Philadel 
phin plant, in a test lasting for five hours, Mr. Acker 
mann obtained results equivalent to the development 


of an average of 18.54 
if 041 


horse-power from a sunshine- 


absorber acre extent The maximum develop- 


ment in the test was 26.8 horse-power and the lowest 


S.6 brake horse-powe! 

These result how how little promise there is of ob 
taining mechanical energy from the sunshine on a com 
mercially economical scale Such plants as these 
at Philadetphia and in Egypt suffer, in an exaggerated 
form, from the drawbacks attaching to wind power, 
hamely, the great area occupied, the costly cumber 
sameness of the plant, and the great variability in 
the rate of power production. A windmill 40 feet in 
diameter has an output of about S horse-power, and 
costs $250 per horse-power; and it can be relied upon 
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to work not more than one third of the total number 
ot hours in the year. 

In the Meadi plant the five steam generators con- 
sist each of a huge mirror, 201 feet long by 14 feet 
in width, which concentrates the rays on a cast-iron 
boiler, 3% inches by 14% inches by 205 feet long. 
The mirrors are mounted on rollers and follow the 
sun from east to west. The pliant gives the best re- 
sults when working with a steam pressure of 6% 
pounds In the Meadi test the engines did not 
work well, and the steam consumption was very high. 


But even with low-pressure turbines, the output in 
brake horse-power would amount to an average of only 
70 brake horse-power per acre. This means that a 


1,000-kilowatt plant would call for a gathering ground 
of nearly 14 this 
at the above rates for not 


and even would be available 


acres, 


more than about three thou- 


sand hours per year under very favorable climatic 


conditions. 


Of course there would be a great increase in the 
output, if the steam pressure were raised, say, to 200 
pounds per square inch; but since a sun motor must 


be placed in the open air, the increased losses due to 


convection would greatly offset any gain due to the 


higher pressure. 


Construction of Battleships at Government 
Yards 

HE question of the wisdom of constructing bat 
more has 
House of 
the 
Fitz 
SCIENTIFIC 


once 
the 


favor of 


tleships at Government yards 


the subject of debate in 
the 


urged by 


been 


Representatives, when arguments in 
were strongly Representative 
of New York. the 
AMERICAN has advocated the policy of having at least 


other of 


policy 


gerald For many years 


one battleship under construction at one or 


the navy yards; and the arguments which we advanced 


many years ago when the subject was first under dis 


cussion are valid to-day. 


The country has at least one yard, that at New 
York, which is fully equipped for building dread- 
noughts of the largest size. In fact, the keel has just 


laid of largest under 


construction 


a ship which is to-day the 
for 
built at this yard, during the past twelve years, 
the “Connecticut,” the “Florida,” and the “New York.” 
The work on each ship was absolutely first-class, and 
there the 
rapidity of construction over its predecessors, 

The 
construction are, first, that a spirit of healthy 


been 


any navy. There have been succes 


sively 


in the case of each was an increase in 


principal arguments in favor of Government 


rivalry 


is promoted between the Government and the private 


shipbuilding yards, and, secondly, that the construe- 
tion of a battleship serves to keep together a large 
navy yard working force, which, if there were no 
such work on hand, would have to be more or less 
broken up and scattered during the slack season. 
As to the first condition, it is sufficient to refer to 
the facts brought out by Mr. Fitzgerald that, when 
the Government yards were first utilized for the con- 


struction of from 36 to 
40 months 


them ; 


battleships, contractors took 
in excess of the contract time in which to 


complete whereas to-day vessels authorized for 


the Navy, because of the keen competition of the Govy- 
ernment yards, are completed within the time fixed by 
contract. 


The advantages of maintaining a large working 
force of skilled mechanics, continually, at such a yard 
as New York is self-evident. Now that so many of 


the minor repairs are done aboard ship, there is not 
sufficient overhaul work at the yards to keep the force 
up to its full quota. 
full 
thoroughly 


That the private establishments 
the value of 
together a drilled force of workmen is 
proved by the fact that they will often, in slack times, 
take work at cost or very little above cost, merely for 
the sake of holding their forces together and keeping 
their plant in operation. 


understand well economic holding 


There is the further and very forcible argument that 
in the event of hostilities, when the yards have to be 
worked to their fullest the 
ence of a large body of trained and well co-ordinated 


suddenly capacity, exist- 


forces would be of inestimable value. 


Col. Roosevelt’s Discoveries in South America 
URING the last two or three years the north- 
ern drainage slope of the Amazon basin has 
been much more fruitful than the southern of 

geographical discoveries, including the notable achieve- 

of Hamilton Rice, Koch, 
therefore a matter of special interest that the Brazilian 
expedition of the American Museum of Natural History, 


ments and Farabee. It is 


led by Colonel Roosevelt, has traversed a 
the tributaries of 
river, and made important additions to the 
the very of the 
temporary cartographers mark “Unexplored.” 


long stretch 


of virgin territory southern 
the 


map in 


among 
great 
heart region which most 

Colonel 
Roosevelt was accompanied by the experienced natural- 


ists George K. Cherrie and Leo E. Miller, of the Ameri- 


con- 
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Kermit, and a Brazilian commis 


can Museum, his son 
sion headed by Colonel Rondon, who was previously 
well known in connection with official surveys in the 
interior of Brazil. 

That the results of this expedition will prove ex- 


tremely valuable is sufficiently attested by the fact that 
the explorers collected over 2,100 birds and mammals, 
batrachians, fish, 
visited by naturalists, 


besides a number of reptiles, and 


mainly in regions not previously 


The principal geographical achievement of the expedi- 


tion is claimed to have been the mapping of a river 


nearly a thousand miles long, the existence of which 


had 
and which, on account of its problematical character, 
(“Doubt"). The Colo- 


previously been only vaguely Known or suspected, 
had acquired the name Duvida 
nel’s description of this stream is as follows: 

“The upper part of its course was utterly unknown 
its 


rubber 


to anybody except the wild Indians along banks, 


the lower was known to a few men 
only. ‘ne river takes its rise in the high uplands of 
the part of the state of Matto just 
north of the thirteenth parallel ef south latitude, and 
between longitude 59 and 60 west of Greenwich. 


“We embarked in latitude 12 degrees 1 minute south 


while part 


western Grosso, 


and longitude 60 degrees 15 minutes west. 

“The river ran with many doublings and twistings, 
almost due north into the River Madeira, where its 
entrance was at about 5 degrees .30 minutes south 


latitude 
“In 
the mouth of a 


latitude 10 degrees 5S minutes south we struck 


big affluent flowing from the right and 


in latitude 9 degrees 49 minutes south we came to the 
mouth of another affluent flowing from the left. 
“The River in point of like the 


Rhone, the Elbe, or the Hudson, but is too much broken 


Duvida volume is 


up by rapids to be navigable except in the lower parts. 
In about 7 degrees 30 minutes south latitude it joins 
another river, practically the same size, flowing from 


the right 


degrees 48 minutes to 10 degrees 48 


about 11 
latitude the course of the Duvida 


“From 
minutes south is al- 
most an unbroken series of rapids, there being no clear 
day's run without rapids.” 

Though not questioning Roosevelt's good faith, several 
geographers have expressed doubts as to the accuracy of 
The Madeira River, of 
which the Duvida is said to be a tributary, is not only 
known, but 


above the point 


the statements above quoted. 
well regularly navigated by steamers far 
where the Roosevelt party claims to 
the found How 
tributary hare hitherto remained un- 


have entered it from newly river. 


could this great 
known to the many people who travel up and down the 
Madeira? An unnamed explorer whose views are quoted 
at length in the English press suggests that the Colonel 
may have sailed down the Tapajos, while Sir Clements 
Markham is think that he the 
Canuma, the greater part of which has never been ex- 
entered the 


inclined to descended 


plored. In either case, as he undoubtedly 
Amazon by way of the Madeira, he must have reached 
the latter by some unknown cross-channel, or, according 
to one suggestion, by way of a temporarily flooded low- 
land. The journey was made at the close of the rainy 
season, when, as is well known, South American rivers 
indulge in curious freaks. 

The best maps of the Amazon region, such as Mello’s 
“Atlas do the map, and 


the great German atlases of Stieler, Andree, ete., throw 


Brazil,” large Olavo Freire 
little light on this question; in fact, a comparison of 
these maps with one another shows unmistakably that 
the cartography of the whole region where the Duvida is 
The 
reported starting-point of the canoe journey corresponds 


supposed to run is, at present, merely conjectural. 


closely with a supposed upper portion or branch of the 
Jamary, a tributary of the Madeira, and the relief of 
the this vicinity the 
probability of the explorers having entered the drain- 


country in immediate negatives 


age system of the Tapajos. It is, however, by no means 


certain that the river shown at this point (on most 
maps by dotted lines) is really connected with the 
Jamary. It may well be the Duvida. Following the 
alleged course of the latter northward we find only 


one cartographic feature inconsistent with its existence; 
viz., the Rio Machado, which if correctly shown on the 
right 
with a 


angles. Here, again, 


maps, would intersect it at 
however, we have to do river whose course is 
largely a matter of rumor and conjecture. 

What at first sight appears to be a serious objection 
to the explorer’s claims, viz., that so important a tribu- 
tary of the Madeira would have been well known long 
ago to navigators of the latter river—is easily disposed 
of by 
vida. A river broken by innumerable rapids and ex- 
ceedingly difficult to 


reference to Roosevelt’s description of the Du- 


might 
well have remained ynexplored except near its mouth. 
Most of the streams entering the Madeira from the 
right are shown on the best maps by dotted lines, ex- 
cept at their immediate juncture with the main river; 
and one of these is, in all probability, the Duvida. 


navigate even in a canoe 


We believe that the Roosevelt expedition has made 
a notable addition to the map of Brazil. 
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Engineering 

Panama Canal Open to Commerce.—Unostentatiously 
and without any ceremony whatsoever, the world’s 
traffic through the Panama Canal 1s shortly to be in- 
augurated by the passage of a mail steamer of about 
5,000 tons from the Pacifie to the Atlantic. The clearing 
of the Cucuracha slide has proceeded sufficiently far to 
allow of the passage of a ship of this size. The opening 
was hastened forward by the congestion of freight due 
to the closing of the Tehuantepec Railway. 


Barges for the New York State Canal.—The New York 
State Barge Canal will have a capacity to pass barges of 
2.000 net tons. The dimensions of the barges will be: 
Length, 275 feet; beam, 30 feét; and draft, 12 feet. The 
total lift through locks of the Barge Canal is 16 times 
that of the Panama Canal, and it has 10 times the 
number of dams, 14 times as many locks, and 20 times 
as many structures. The cost, as far as construction and 
engineering is concerned, will be within the estimated 
cost—a fact for which full credit should be given. 


A Fatal Omission.—One of the greatest needs of the 
Navy just now is the large drydock which is under con- 
struction at Pearl Harbor, Hawaiian Islands. During 
the recent debate on the Navy Bill in the House, how- 
ever, the “little navy’’ men succeeded in casting out the 
provision for this dock, on a point of order. This makes 
it impossible for the contractors or the Navy Department 
to complete the construction of this most important 
work. Apart from the urgent need for the dock, it is a 
fact that unless the provision is put back in the bill in 
the Senate, the Government probably stands to lose all 
the money it has expended on this improvement. 


Zoelly Turbine Installation.—The recently constructed 
electric station for the city of Paris in the suburbs at St. 
Ouen, employs among others two steam turbine groups 
designed by the Société Alsacienne. These turbines are 
connected to alternators on the same shaft. Of the 
Zoelly type, the present turbine develops 15,000 horse- 
power and operates at 1,250 revolutions per minute. By 
the automatic working of a by-pass, it is able to develop 
50 per cent above the normal for a short time. The 
Zoelly wheel works on the impact principle, and the 
Ypresent design allows of adopting periphery speeds 
which are relatively high. Wheel disks are forged in a 
single piece with the hub, and the blades are dove- 
tailed around the edge of the disk. 


The Most Powerful Locomotive.—What is probably 
the largest sudden increase in the size of locomotives has 
taken place in a new freight locomotive, built by the 
Baldwin Works to serve as a pusher over heavy grades 
on the Erie Railway. The engine is of the Mallet ar- 
ticulated type; but its weight and power have been 
greatly increased by adding a third pair of cylinders and 
a set of six-couplea driving wheels, which are carried by 
the frame of the tender. The boiler has 6,886 square 
feet of heating surface, and the steam is utilized in one 
pair of high pressure cylinders and two pairs of low 
pressure cy!inders, all of which are of 36 inches diameter 
by 32 inches stroke. The working pressure is 210 pounds 
to the square inch, and the drawbar pull is 80 tons. The 
total weight is 477% tons, of which 376% are upon the 
drivers. 


The Location of the Alaska Railway.—Now that the 
Government has decided to build the Alaska Railway, 
one of the first questions to be determined will be that 
of the selection of the engineer to lay out the best 
location for the road. The locating of a new line is the 
most important work that the engineering staff of a new 
railroad have to do. The locating engineer is a special- 
ist. Upon his good judgment depends the question 
as to whether the completed road is to cost so many 
million dollars more or less; and in the selection of the 
man for this work, political considerations should have 
no weight whatever. If the Government wishes to 
show how well it can lay out, construct and equip a 
railroad, it should select its staff entirely upon their 
merits, that is to say, upon the work which they have 
done under conditions approaching those which will be 
met with in Alaska. 


Combined Rack and Adhesion Locomotives.—The 
railroad line running between Usui and Toge is obliged 
to run upon very heavy gradients when on the mountain, 
the difference of level being some 1,760 feet over a length 
of but 7 miles. On this portion there was used a rack- 
rail system of the Abt design and some 20 locomotives 
specially employed for the mountain stretch, ordinary 
locomotives being used on the other parts of the railroad. 
Lately the steam locomotives were replaced by electric 
locomotives of the Allgemeine type, designed to run on 
600 volts continuous current with third rail. The loco- 
motives are designed on the combined adherence and 
rack-rail system, and are said to be the most powerful 
rack-rail electric locomotives yet built. The electric 


motors are mounted on the ear floor, and drive a counter- 
shaft by gearing, whence a driving bar system operates 
the wheels. 
mechanism. 


The rack wheels are driven by a separate 
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Water-Proofing Concrete.—The United States Army 
Engineers have long used the following mixture in water- 
proofing cement: One part cement, two parts sand, 
three quarters pound of dry powdered alum to each cubic 
foot of sand. Mix dry and add water in which has been 
dissolved three quarters pound of soap to each gallon. 
This is nearly as strong as ordinary cement, and is quite 
impervious to water besides preventing efflorescence. 
For a wash, a mixture of one pound of lye and two pounds 
alum in two gallons of water is often used. 


Teak Forests in Java cover 1,480,000 acres, and, as 
the area reafforested is two and a half times as large as 
the area felled in a given time, this magnificent stock of 
timber is continually increasing. A pest of the Java teak 
plantations is alang grass (Imperata arundinacea). In 
order to prevent the incursions of this plant, as hoeing is 
too expensive, the foresters sow a leguminous plant, 
Leucena glauca, between the rows of teak seedlings. This 
chokes the alang, keeps the soil clean, and enriches the 
soil in humus and nitrogen, and ultimately disappears 
with the increase of the forest cover. 


Some High Ocean Waves.—-Regarding the greatest 
height of waves reported by different observers, Lieut. 
Raffi of the “Jules Henry,” recently noticed waves of 
66 feet in the Atlantic. But this does not appear to 
be the highest on record. In 1863 Admiral Fitz-Roy 
affirmed in his ‘‘Weather Book” to have seen waves of 
60 feet. Capt. Kiddle of the “‘Celtic’’ observed 70 feet 
height, and the same figure is aiso reported by the com- 
manding officer of the ‘“‘Narrung”’ in the region of the 
English Channel during the tempest of last winter which 
prevailed on the Channel and the NorthSea. It is not 
stated how the observers estimated the height of the 
waves, so that some latitude must be given on this 
account. 


Metals at Absolute Zero.—Prof. Dien has recently 
published some interesting observations on the behavior 
of metals at the absolute zero of temperature. The 
infinite electrical conductivity of metals at absolute 
zero, which has been rendered very probable by the work 
of Kamerlingh Onnes, is explained if we assume that 
the distribution of molecules at the lowest temperatures 
is perfectly regular, so that the displacement of electrons 
along certain lines encounters no resistance. By in- 
creasing the temperature, the molecules are set in a state 
of thermal agitation and the free path of the electrons 
is reduced; whence the electric conductivity is reduced 
also. It appears probable that temperature variation 
affects only the mean free path and not the number of 
electrons nor their mean velocity. 


Increasing the Yield of Gasoline from Petroleum by 
Use of Catalytic Nickel.—An English company is secur- 
ing a very large yield of gasoline from petroleum by 
catalytic hydrogenation. The method is practically the 
same as that recently applied in the conversion of liquid 
fats to a solid form or to solid fatty acids with a higher 
value. A tall still with a conical bottom receives a steady 
feed of petroleum and hydrogen gas under pressure. This 
mixture enters at the bottom and passes over finely 
divided nickel which catalytically brings about a reaction 
between the hydrogen and oil. Gasoiine is formed which 
passes off as a vapor at the temperature of the still, while 
the heavier hydrocarbons formed fall back into the 
catalyst and react with hydrogen. Finally a tarry residue 
must be removed and the nickel regenerated. The issuing 
gases pass into a cooling chamber where the gasoline is 
condensed. The hydrogen unused up to that point is 
forced back and passed through the still once more. The 
efficiency of the prooess is very high. 


The Colors of Odoriferous Plants.—Messrs. Schubler 
and Kochler have published the results of some very 
interesting observations they have undertaken on the 
relations between the colors and odors of various flowers. 
They have analyzed more than 4,200 plants, and they 
find that: (1) white is the most common color for flowers, 
and (2) that red, yellow and blue are more general than 
violet, green, orange and brown. The different odorifer- 
ous species divide themselves among the different colors 
in the following manner: 


Number of Species Number of Species 


Color of Flowers. Examined. Uaving Odors 
White..... 1,194 187 
MN 054 0. ; 933 s4 
Yellow..... : 950 77 
ES ‘ 594 31 
Violet. .. 308 13 
Geeem.:......- 153 (24 
Orange........ 50 3 
Brown........ 18 1 
Total.. 4,200 420 


As will be seen, the number of plants possessing odors is 
only one tenth the total number of species. We aiso see 
that in proportion, it is among the white flowers and then 
the red that we meet the greatest number of odorous 
plants. 
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Aeronautics 


A New Aeroplane Stabilizer.—W. E. Verclaire, of 
Chicago, Ill., in a patent, No. 1,093,746, provides for 
tilting the planes in which the propellers rotate io agree 
with the tilting of the stabilizing planes in order to 
facilitate the control of the aeroplane. 


A Gas Container that Forms a Parachute.—Albert A. 
Callicotte, of North Yakima, Wash., has patented, No. 
1,092,973, an airship in which the gas ecntainer 1s shaped 
as a parachute. Horizontal and vertical tubes are pro- 
vided in which are arranged the propelling and elevating 
means. 

The Aeroplane and the North Pole.—The report comes 
from Berlin that Capt. Roald Amundsen ha. completed 
a course of training as an air piot at Johannisthal. He 
will take with him two aeroplane. on his polar expedition, 
hoping to reach the pole by air after travel by sea be- 
comes impossible. 

Hirth’s Flying Machine.——Hellmuth Hirth, the well- 
known German aviator, has secured patent No. 1,094,898 
for a flying machine, the different parts of which are 
arranged so that the lifting power may be rapidly and 
easily adapted to the load carried, and the speed of flight 
to the local circumstances, for instance, those present in 
landing. 

A Tax on Aviators.—An entry and cireulation tax upon 
aviators in Germany 1s not tikely to be favored in aero- 
nautic circles. It is now being considered by the Foreign 
Office, and applies to all outside aeroplane pilvie with 
their machines, somewhat like the rules which exict in 
Alsace-Lorraine as concerns automobiles. The tax will 
be $12.50 and even $25 per pilot, regardle.s of whether 
he enters by railroad or by actual flight. 

An Aeroplane Review.— During the visit of the Engl.sh 
sovere.gns to Paris, one of the interesting events was the 
army review held at the Vincennes military grounds, and 
on this occasion aeroplanes were out in force. During 
the maneuvers pilots made a sham attack upon the 
ariship ‘“‘Montgolfier’’ which is the ““Clement-Bayard VI.” 
rebaptized, and as the airship itself is remarkably easy to 
handle, such an attack brought out the pilots’ ekall, and 
showed what we might expect in real war. The whole 
maneuver was a great success and is a very novel per- 
formance with the two kinds of aricraft. Farman bi- 
planes were used entirely in this case, most of them 
equipped with De Dion motors. 

The Russian Programme.—<According to latest news 
about military aircraft matters in Russia, it appears that 
the war department ha; made a number of change. in 
the programme which is proposed for construction of new 
aeroplanes. The new programme in fact calls for building 
100 aeroplanes of the Deperdussin, and the same 
number of the Morane type, as well a; 40 Farman aero- 
planes, making 240 flyers in all. On the other hand, 
the number of Sikorsky aeroplanes which are to be built 
by the Russo-Baltic establishment is considerably re- 
duced, for at first 1t was proposed to build about 100 
flyers of this type, but the present programme calls for 
only 45. Of this number, 25 will be biplanes, 13 mono- 
planes, and the remainder wi!l be used as teaching 
apparatus without motors. 

Aviation in Russia.—The general assembly of the com- 
mittee of the Russian aerial fleet was held not long since, 
presided over by Grand Duke Alex. Michailovitch, and it 
was decided, first, to organize corps of aerial militia which 
will add volunteer aeroplane pilots in order to reinforee 
the army and navy fleets; second, to establish military 
aviation stations provided with strong electme search- 
lights; third, to form a corps of aeroplanes which are to 
act as a reserve in order to supply the main fleet with 
all that is necessary in time of war. As regards Russian 
aeroplane events, we note that Prince Abamaiek has 
offered a prize of 10,000 roubles for a .uceesstul fight 
from Sebastopol to St. Petersburg during May or June, 
the trip to be made within 24 hours. Although this time 
may appear short, it is claimed that during the good 
weather that prevails at this season, the trip can be made 
without undue difficulty in that length of time. 

Armored Aeroplanes for France.—A fleet of armored 
aeroplanes is being prepared for the use of the French 
army, according to recent statements made by the 
Minister of War, and it is designed to serve mainly for 
scouting purposes. Before long a fleet of the new aero- 
planes is to start from the Chalais-Meudon establishment 
for the Mailly camp where the final trials are to take 
place. Such flyers are biplanes and have two places, 
being built according to Comm. Dorand’s designs. The 
armored body or fuselage holds pilot and passenger who 
are protected by a 214-millimeter steel piating, and 11 is 
claimed that it cannot be penetrated farther than 2,500 
In front is the motor of 85 horse-power size, and 
According to 


feet. 
the speed will be about 60 miles an hour. 
a well-known expert, the present flyers are the only 
armored aeroplanes that have been able to satufy the 
requirements for this class of flyer. Six aeroplanes will 
make up the present fleet, and they will be manned by 
well-known pilot officers. 
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One of the screw type guy anchors. Making fast to the shifted track. The track restored to the qriginal position. 


Hauling a Flood-swept Railroad Back to Line used, and is collected by contact plows. The motor minute at a vull up to 25,000 pounds at 2 foot radius, 

















*ECTION gangs on the Louisville and Nashville and traction gearing is mounted on a common base and its function is to adjust the position of the ship 
te road last spring performed the unique feat of plate, which in turn is mounted on a driving axle and for anchor or while being towed through the locks, 
hawulis back into place six miles of railroad track spring suspended to the locomotive frame the same as The other motor is geared for a rope speed of 200 feet 
that had been washed away by the floods For about in regular railway practice. per minute at 2-foot radius, and its duty is to take 
three m on either side of the Wabash River the In the center of the locomotive is located a vertical up slack or pay out cable or wind in any part of the 
high water had not only shifted the tracks entire length of cable as may be required, 
and th wit in some places had upended The cable drum is driven through a frie- 
them against the telegraph poles, so that tion device which can be set at any de- 
they resembled a grotesque picket fence sired value from zero up to the full 
that had been hit by a cyclone capacity of the motor. 

The method used in working the track 
sists - e . eng D vod yy nls atts a A “Boomerang” Flying Machine 
follows A dozen 12-inch guy anchors 5 Py French engineers, A. Papin and 

ere rushed to the scene of trouble, the I). Pouilly, are responsible for a new 
ort that can be screwed into the ground, departure in aeronautics—a departure 
und = «ooffer 1 secure anchorage against that has not yet departed from the solid 
heavy strai With the water running earth. They explain that in designing 
from a foot and a half to three feet deep, their machine they had before them 
these anchors were screwed into position mainly three purposes: To provide a 
along the shifted railroad tracks, up device which could rise from the ground 
stream from the right of way. A block Cuntids te Base without preliminary “run,” and which 
and tackle was passed through the eye Freak flying machine built on the principle of the boomerang. could similarly alight on a selected spot; 
of each anchor and around the railroad to furnish a machine that could at will 
track and then twenty or thirty laborers either advance through the air or be held 
would tug on the fall line until the section was slowly windlass with drum, the capacity of which is 800 feet stationary; to provide for a slow descent in case of 
worked into positior It was then staked down to of 1-inch steel hawser cable. The windlass, with its failure te the motor. 
prevent further shifting, the anchors were unscrewed driving motors and gearing, is mounted on a solid base- The apparatus is designed on the principle of the 
nnd the operation was repeated Not only the dead plate, and is likewise independent of the movement of boomerang, or, to use another illustration, of the maple 
weight of tracks and ties, but the resistance of the the locomotive frame. The cable drum extends above seed, which represents a natural example of a screw 
eurrent made a terrific strain on the de propeller revolving about an imaginary 





vices thus brought into unexpected use, axle and capable of assuming different in- 
but they proved to be decidedly effective, clinations. The fall of the maple seed is 


« that about two thousand feet of track familiar to all, how it slowly descends, 


as relaid every day, as against six to revolving about its axis as it does so. 
seven hundred feet by previous methods. If the direction of its rotation were re- 
The photographs show the details of versed by the application of suitable pow- 
the operation and indicate the unusual er, the seed would rise instead of falling. 
difficuities under which the section hands Our illustration shows the new “flying 
were operating machine.” It constitutes a huge single 
blade screw propeller with a spread of 
178 feet. The blade A and the central 
body B are hollow, and through them 
a stream of air is blown by a fan C, driv- 


en by a motor D. The motor is an 80 


Electric Towing Locomotives for 
Panama Canal Locks 
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7 first lot of electric towing loco . a —s 




















motives for hauling vessels through } horse-power, nhine-cylinder gasoline en- 
the locks of the Panama Canal are now - ae = : : . OY ays : | gine, and is manipulated by compressed 
being received at the Isthmus. In all § ail iow pee r ¢ | air controls from the car, which does not 
forty of these “electric mules” are being it Wd iaiv ees : 5 Ts he participate in the rotation of the rest of 
built by the General Electric Company the machine. The blast of air escaping 
for this purpose. The machines weigh One of the towing locomotives for the Panama Canal lecks. from the curved tip of the propeller at 
82.) pounds; measure 32 feet 24% inches @ causes it to revolve by impulse reae 
long by & feet wide by 9 feet 3 inches the greatest the locomotive cover and has a floating guard placed tion. The car J is mounted on ball-bearings. Over it 
hei over the cabs: have an available tractive effort around it to retain the cable while coiling loose. is situated a hollow antenna K,. the tip of which is 
as hi as 47,500 pounds and a windlass rope pull of The windlass cable is handled by two 20 horse- curved in the direction opposite to that of the tip of the 
45,000 pounds. and four of them, two on each side, will power motors, also totally inclosed and of the mill propeller blade. Through this hollow antenna a blast 
ordinarily propel steamships through the locks. Some- type. One is geared for a rope speed of 12 feet per of air is also blown, issuing at the nozzle L. 
times six engines will be needed to handle The new device is, without doubt, inter- 
extra large vessels; in every case two esting—from a psychological point of 
astern, acting as a brake on the ship's view. But—will it fly? Perhaps this is 
movements, will give direction to her a secondary consideration. 
COURSE No vessel will be allowed to enter 





Sight-seeing Barge for the Canal 


the tocks and go through on her own 


powe y ony greatest sight-seeing conveyance 
The locomotive is propelled by means for public use is the passenger carry- 


of a rack rail while towing and while ing barge fitted up to make trips through 


going up or down the steep grades from the Panama Canal. Its foundation is a 
one level to another at a speed of 2 miles steel dump barge, brought to the Isthmus 
per hou While running idle or on re in 1909, which is 154 feet long, with @ 
turn tracks, the speed is changed to 5 32-foot beam, 10 foot 7 inch depth. It 
miles per hour, and the machine is pro has a gross displacement of 500 tons. 

pelle] by the regular traction method, the Like the familiar sight-seeing automo 


biles, the seats are arranged in tiers, 
gradually descending from a height of 8 
feet 9 inches in the rear to 2 feet at the 
forward end, and there is also standing 
room for the passengers on the roof. 


rack pinion being entirely released. This 
change is effected by manualiy-operated 


clutehes located in the gear mechanism 


in connection with a lever in each cab 
similar to a steam locomotive. 
The locomotiy is driven by two 75 
The Paper Used by the Government 
printing office each year requires approx 


horse-power totally inclosed motors of 








the miil type, one being direct connected , 
through reduction gearing to each axle. mately 125 million pounds of rag pulp and 








Three-phase, 25-cycle, 220-volt current is Sight-seeing barge for the Panama Canal. 190 million pounds of wood pulp. 
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The main saloon, which is entirely free from 


A notable feature is the Pompeiian swimming pool. 


The World’s Largest Steamship 


Maiden Voyage of the Steamship ‘‘ Vaterland,’’ to the Port of New York 





TITH the launching of each “largest” steam- 
V ship it was customary, a few years ago, to 
say of her that the limit of size had been reached, 
and that in future there would surely be a return 
to more moderate dimensions, To-day, we hear 
no such prognostications; for the dimensions so 
far from diminishing, give promise rather of 
increasing It was less than one year ago that 
there steamed into the port of New York the “Im- 
perator” of the Hamburg-American Line—the first 


1 a length of 900 feet, her length 


ship to exceed 
on deck being 909 feet, and her displacement 
52,000 tons. This week sees the advent of the 
“Vaterland” 
which exceeds the “Imperator” in length by 41 
feet, in beam by 2 feet, and in displacement by 


no less than 6,000 tons 


f the same company, a huge ship, 


The “Vaterland,” whch was built at the yards 


























results in this vessel. Thus, the “Von der Tann,” 
designed for 25 knots, made on a recent trial 
28.1 knots; the “Moltke” and “Goeben,” designed 
for 27 knots, on recent runs made, respectively, 
28.7 and 28.6 knots. The motive power of the 
“Vaterland” is broadly similar to that of the 
cruisers, consisting of four turbines driving four 
propellers, 

As compared with the “Imperator,” which was 
built at the Vulcan Works, the “Vateriand,” to the 
eye of any but the expert, looks to be practically 
identical, her increase in length of 41 feet being 
scarcely perceptible on a ship of such great dimen 
sions. Her under-water form, however, and the 
construction of the hull at the stern are quite dif 
ferent, the “Vaterland” having what is known a: 
a cruiser stern, with a balanced rudder which is 
entirely below the waterline. The form of the 




















builders in 














The dining room seating eight hundred people. 





The “Vaterland” leaving Hamburg for her trial trip. 
Length, 950 feet; 100 feet; displacement, 58,000 tons. 

of Blohm & Voss, Hamburg, is 950 feet in length, 100 feet in beam, and 
she displaces 58,000 tons. We are informed by the company that dur- 
ing a trial cruise of over two days’ duration she averaged a speed of 
25.8 knots, her turbines developing 90,000 horse-power. view of the 
fact that she was announced as a 23-knot ship, this is certainly a most 
surprising result, although the great work which has been done by her 


propelled by similar motive power, all of which greatly exceeded their 

















cruisers 











Cruiser stern and balanced rudder. contract speed, should have prepared the public for very fine steaming A stretch of deck, showing wind screens. 











eee aseeeen 


ee 





$2s 


Vateriand” also differs greatly from that of the 
“Imperator the successive water plane aft being 
fuller than those of the earlier ship We understand 
that the changes in her model, as compared with the 


“Imperator,” had much to do with the high speed which 


she achieved on her trial A feature which adds to 
“the appearance of the ship i the absence of the mon 
ster eagle which is carried at the bow of the “Imper 
iter An eagle makes an appropriate figurehead on 
a clipper-bowed ship; but it is inappropriate and quite 
inharmoniou when placed at the top of a straight 
temibe ch as characteriz the modern transat 
autic line The shield and seroll work of the “Vater 
rine are i better taste 
I'he Vateriand i constructed wit! both longi 
wiinal imi «= transverse bulkheads the longitudinal 
bulkheads forming the inner walls of the coal bunker 
and serving as an inner skin Ail the walls of the 
passenger decks have been coated with special fire 
proof materia rhe bulkheads are of unusual stiff 
ness, and the openings in them, where they pass 
through the passenger accommodation, are closed by 
fireproof i doors, thirty-nine in number vVhich 
will withstand a temperature of 1,000 degrees Ihe 
stairceses are so encased with fireproof material that 


each forms a fireproof inclosure. A special tire depart 


ment, composed of trained fire fighters, devotes its 


entire attention to fire protection It occupies a 


alarm signaling de 


than 450 fire an 


special cabin, where all the fire 


entered rhere are more 


vices are 


nouncers throughout the ship, which would instantly 


indicate a dangerous rise of temperature. A complete 


system of automatic fire sprinklers, comprising SOU 


water jet is distributed throughout the crew's quar 


ters A 


cals in place of 


special fire fighting device employing chemi 


steam is operated by the firemen 


system of fire hose and 
fulfills 


German building and 


There ts also a complete 


pumps. The fire fighting installation the strict 
laid down by the 


Vaterland” 


est rues police 


ithes, rhe earries eighty-four lift 


than 


wuther 


boats, including two motor lifeboats, which more 


accommodate all on board 
The 


designed by the 


several cabins of the “Vaterland” have been 


leading decorators of Europ and 


the great liner with its paintings, sculpture and 


decorations affords an interesting study of the decor 


ative arts The grand dining saloon, which seats SOO 


being 


ts ceiling 


finished in white and gold, 


suests, is 


supported by Lonic columns In contrast to this the 


Ritz Cariton is carried out in mahogany and walnut 


decorated with heavy garlands in bronze. The smok 
ing-room is paneled in Flemish oak in low tones, while 
the main lounge, which may be converted into a ball- 
room, is decorated In warm red tones rhe art treas 
ures inctude paintings by old Italian masters as well 
as work of many notable contemporary artists. On 
the main staircase hang two landscapes by the 


Venetian artist, Glovanna Battista Pittoni (1690-1767). 


Four large canvases by Lairesse adorn the main 


Bavaria, by 


The 


saloon; and a of King Ludwig of 


portrait 


Baumgartner, will be found in the ladies’ saloon. 


moking-room is enriched by two marine studies by 
Prof. Schnars-Alguist, while a great panoramic study, 
hy Kolmsperger, adorns the cupola of the dining- 


room. 


The Death of Paul Louis Heroult 


PRIVATE cable to students of the 


announces the 


Massachusetts 


A Institute of Technology death in 


aris on Saturday of Paul Louis Toussaint Heroult, 


whose name will ever be connected with aluminium 
and the electric furnace The name is familiar in 
Boston in that his son Paul was a student at the 


Massachusetts Institute of Technology from 1910 till 


i~i2, going home at the end of his sophomore year for 


his service in the army He was particularly active 


in athletics, being on the tug-of war team, second in the 


pole vault and one of the wrestlers 

Heroutt pere was born at Thury-Harcourt, and had 
his boyhood schooling about equally in Xngland and 
France. He went to the Lyceum at Caen and later to 
St. Barbe, Paris In 1SS2 he attendea the School of 
Mines in Paris, and the next year took vis military 
service in the army On finishing this he went with a 


metatiurgical firm, and giving his attention to alumi 


nium, in ISS6, two years thereafter, he obtained a pat 


ent for the production of this metal electrolytically. On 
methods 


his discoveries are based the improvements in 


that brought the price of the meta! from $20 a pound 
iv 1884 to about 50 cents in 1901, 
The more recent achievements of Heroult have been 


in the line of the electric furnace for steel, aluminium 
and other metals. His principal work here was the i 

so that 
and the 


later im 


troduction of two electrodes into the melting-pot 
the full effect of the 


furnace was little more than a 


ore received the heat 
container. A 
provement consisted of a third electrode, which was in 
starter and which 


to its proper heat. 


burned when 


For his furnace 


the nature of a away 


the furnace ros 
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he received in January, 1904, the medal of the French 
Society for the of National Industries. 
rhe Heroult furnace is in extended use to-day in many 
made a special investiga- 
view. 


Encouragement 


places, while for Canada he 


with the nature of the local ores in 


Do Plants Sleep? 
By Maud DeWitt Pearl 
ordinarily think of the ability to sleep as some- 


W E 
thing animal king- 


tion 


belonging exclusively to the 


dom. Whether plants likewise enjoy a daily period of 
rest has recently been studied by a distinguished In- 
dian botanist, Prof. Bose, of Presidency College, Cal- 
cutta, India. He worked with the sensitive plant, Mé- 


An electrical apparatus was constructed, 
the day and 
to the plant. 


mosda pudt a 


which, at regular intervals throughout 


night, slight but constant shock 


When the plant responded to this stimulus it drooped 
after a 


guve a 


its leaves and stems. Then, period of quies- 


cenee, it gradually returned to its original condition. 


The degree of 


very to the 


response to the electric current and re- 


normal condition were recorded upon a 


means of a tracer attached to 


record was obtained, 


plate by 


smoked glass 


the apparatus, so that an hourly 
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Fig. 1.—Diagram showing response of Mimosa 
to stimulation during a period of twenty-four 
hours. 


for many days and nights, of the state of the “motor- 
excitability,’ as Prof. Bose terms it, of the plant. 
The results which were obtained show that Mimosa 
is in the Land of Nod, regularly, every day. What is 
true of Mimosa is undoubtedly true for plants in 
general 

If it had not been for Prof. Bose’s experiments, 


however, no one would have suspected that plants are 
to bed and 
Mimosa 


guilty of disobeying the old adage of “early 
But the experiments show 


At nine o'clock in the morning 


early to rise,” ete 
to be a very late sleeper 
unresponsive when stimulated 


the plant is practically 


by the electric current From this time on, however, 
noon the maxi 
This continues until about 
when the fluctuation to- 
The 


minimum 


there is a gradual awakening until at 


mum response is reached. 


five o’clock in the afternoon, 


ward the opposite condition sets in. motor-exci 
tability gradually diminishes until the state 


is reached at about nine o'clock the following morning. 
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Fig. 2.—Response when subjected to sudden cold. 


This variation of the motor-excitability of the plant 
is due to the combined effect of light, temperature, and 
During the night the temperature is lower, 
the stimulating effect of light is withdrawn, and the 
plant becomes more turgid, owing to its not giving off so 
much Since the effect of these factors upon 
the plant is cumulative and at the same time there is 
a lag in the response of the plant to them, we have the 
is in a state of lethargy 


moisture 


moisture 


Mimosa 
so late in the morning. Likewise, why the plant is in 
the opposite condition late in the afternoon when night 


explanation of why 


is fast approaching 
The accompanying drawing, Fig. 1, 
excitability of Mimosa during a period of twenty-four 


shows the state of 


hours when stimulated regularly by the electric cur- 
rent. The diagram is read from left to right. The 


uneven base line is due to the regular leaf movements 
which the plant exhibits daily and is not related to the 
response of Mimosa to the electric current. The down- 
ward curve represents the gradual recovery from the 
It will be noted that the plant is markedly 
From this 


stimulus. 
excitable from 12 A. M. up to about 9 P. M. 
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time on there is a gradual decrease in response to stim. 
ulation until late in the morning, when the plant 
shows no excitability whatever. After this time the 
recovery is quite rapid up to 12 A. M., when the height 
of excitability is reached. 

Fig. 2 shows the amount of response to the eleetrie 
current The dotted 
upward lines indicate the degree of response to the 


when subjected to sudden cold. 


stimulus, the smooth downward lines, the 
It will be noticed that after the plant 


the first 


recovery, 
is exposed to 
response to the current is 


sudden cold much 


lessened, and the second and third stimulation pro. 
duce no effect whatever. The ordinary temperature is 
then resumed, but the plant still exhibits the after- 


effects of the cold. 


Setting a Watch 

By Frederick E. Ward 
rQ°HE accurate time signals sent out by 
| noon and at 10 P. M. from the Government 


wireless at 
station 
at Radio, Va., have stimulated the interest of those who 
are equipped with receiving apparatus in keeping their 
watches closely regulated and set. 

Watch movements as good as the 17 jewel grade, and 
costing about $15, careful adjustment of the 
regulator, be made to keep time to within thirty seconds 


may, by 


per month; so that, if a curve be plotted on cross-see- 
tion paper showing the error of a watch, each time it is 
checked by the wireless signal, it is possible to estimate 
closely what the error should be at any given time. 
Since, however, an exact adjustment of the regulator 
until 
it becomes inconveniently large, it is often desirable to 
reset the hands. The usual method of doing this, by 
stopping the balance wheel with a toothpick and letting 


is impossible and the error gradually increases 


it go at the right moment, is inconvenient unless there 
be another time-piece at hand and is also open to other 
objections. 

The author has discovered a method of bringing the 
error back to 
without disturbing it in any 
be removed, and the watch be hung up by its 
a hook or nail driven in the wall, so that it hangs free, 
it will be found to swing itself slightly, pendulum 
fashion, by reason of the motion of the of the 
The effect of this swinging on the running 


setting a watch accurately 
If the chain or fob 


bow on 


zero, or of 
way. 


parts 


esca pement. 


of the watch varies between individual watches and 
depends on the weight of the case and on its dimen- 
sions. As a rule, it will be found that a watch gains 


about two seconds per hour, though some of them show 
instead. The exact amount must be found by 
trial, say, by hanging up the watch for ten hours and 
Once this value 


a loss, 


checking it against the wireless signal. 
is known it is obvious how it may be used to advantage. 
If the watch gains when hung up, the regulator should 
run a trifle Then 
inconveniently 


be adjusted so as to make it slow. 
the accumulated 
large, the watch may be hung up on the hook, say at 


night, for the right number of hours to bring its second- 


when error becomes 


hand ahead to the correct position. 

Should a watch be found of such weight and dimen- 
sions as to neither gain nor lose when hanging as de- 
scribed, it can be made to respond by hooking on a piece 
of metal at the base of the stem, thus raising the center 
of oscillation of the For the same 
reason a hunting-case watch has a different rate when 


swinging mass. 
hung with its case open from the one when the case is 
closed. It is an added convenience to knew both these 
rates, other 
negative, thus enabling one to set the watch either for- 
ward or backward at will. 


since sometimes one is positive and the 


Our Front-cover [Illustration 
S evidence that the giant ocean liner is profitable, 
Ai should be noted that there five 
feet building or under 
These are the 0 feet; 
ator,” 909 feet; a sister to the “Vaterland” building 
at Hamburg; the “Aquitania,” 900 feet, which will 
reach New York in June; and the “Britannic,” 900 
feet, shown on our cover, due here next Autumn. 
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The Fallacy of the Combined Aeroplane and 
Dirigible Balloon 
By R. H. Upson 


HE reason for proposing a combination of balloon 
| and aeroplane is not hard to find. Probably the in- 
yentor reasons something like this: “The aeroplane is 
inexpensive, compact and speedy; but it is unsafe, and 
will not carry much weight. The dirigible is big, clumsy, 
expensive and slow; but it is safe, and it will carry a 
comparatively large weight. Let us combine the two 
principles in such a way as to get the advantages of each 
without the disadvantages. Let us attach to an aero- 
plane a balloon bag which is large enough to carry part 
of the weight and let the machine down slowly in case 
of accident, but will not be so big and offer such resist- 
ance to speed as a regular dirigible which has to lift all 
of the weight unassisted. Then the aeroplane will also 
be big enough to carry the machine safely to the ground 
in ease the balloon explodes.” 

This is what is generally meant by a ““Combined Aero- 
plane and Dirigible”’; that is, a combination, each unit of 
which can carry a considerable part or all of the weight. 
Aeroplane surfaces on dirigibles for steering purposes, or 
as a substitute for ballast, are in an entirely different 
class and are practically necessary in some form. Then 
there is the entirely feasible, though perhaps not prac- 
ticable, method of balancing an aeroplane by means of 
a balloon; these forms will be considered outside of the 
present sphere of discussion. 

The arguments given above for the combination 
machine might seem very reasonable. They are. The 
only trouble is that it doesn’t work out that way. The 
argument is all right, but the premises are wrong. Most 
of the fallacies in such a scheme arise from disregarding 
one or more of the following laws: 

1. There is no object in combining two different 
methods for attaining a given result unless some added 
advantage peculiar to such a combination is gained. 
Thus you wouldn’t ordinarily hitch a gas engine and a 
steam engine in tandem to drive a dynamo, but would 
select the most efficient unit for that particular work, and 
use it exclusively. On the other hand, the combination 
of a reciprocating engine with a turbine is often better 
than either one alone because, although not so efficient 
at high pressures, the turbine can get energy out of the 
exhaust steam which would otherwise go to waste. 

2. The volume and hence the lift of a balloon varies 
as the cube of its outside dimensions. Much trouble is 
caused by a misconception of the size necessary to lift 
any considerable weight. There are balloons which will 
carry a large weight but they are all very much bigger 
than any aeroplane ever attempted. A dirigible 260 feet 
long by 50 feet in diameter will lift a total of 26,000 
pounds when inflated with hydrogen. A balloon one 
tenth these dimensions would be 26 feet long by 5 feet 
in diameter, comparable in size to the ordinary aeroplane; 
yet it would barely lift itself, a total of 26 pounds. 

3. For small sizes, the resistance and weight of a 
balloon vary as the square of its outside dimensions. 

4. It takes exactly as big a balloon to keep a given 
weight from falling as it does to lift it. As a close corol- 
lary to this, we have that it takes nearly as much gas to 
let a weight down easily as it does to lift it. 

5. The lift of an aeroplane varies as the square of the 
dimensions while its weight and resistance (for structural 
reasons) must vary by a little more than the square. 
Furthermore, the efficiency of a surface is very much 
impaired by extending or multiplying it from front to 
rear, which is just the opposite to the case of the dirigible. 
(In spite of this, the aeroplane can probably be developed 
considerably above its present size.) The efficiency of 
an aeroplane decreases slightly with increase in size. Not 
so with the dirigible. It is fundamentally and always 
will be a large machine. The results to be gained by 
even a moderate increase in size are almost inconceivable 
at first; but it is founded on strict elementary laws which 
cannot be ignored any more than the existence of gravi- 
tation. 

As an actual example, let us figure out roughly how 
much we can improve an ordinary Wright aeroplane by 
the addition of a cigar-shaped balloon which will lift half 
the weight. I think we may take the performance of the 
aeroplane alone about as follows: Horse-power, 30; 
speed, 40 miles per hour; resistance (thrust) 180 pounds; 
efficiency of power unit, 64 per cent; total weight with 
fuel and 2 passengers, 1,000 pounds. 

Take away half the supporting surface, which might 
reduce the weight to 800 pounds, and the resistance to 
120 pounds, for the same speed. A balloon 60 feet long 
by 18 feet diameter would have a total lift of 780 pounds 
when fully inflated with hydrogen. Its weight with sus- 
pension cords, framing and accessories would be in the 
neighborhood of 380 pounds, thus leaving 400 pounds 
for lift, or half the weight of the reduced size aeroplane. 
Its resistance, with extra bracing, ete., would be close 
to 300 pounds at the 40 mile speed. The speed of the 
combination would be cut down in consequence io about 
26 miles per hour, and the lift of the aeroplane to 170 
pounds. We lose, in this way, 230 pounds of lift that 
we had counted on from the aeroplane. It means that 
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instead of cutting down its size to meet the new con- 
ditions, we should have actually increased it by 3 or 4 times 
its original area. After making these corrections, we 
get final results something as follows: Speed, 20 miles 
per hour; total weight, 1,600 pounds; lift of gas-bag, 
800 pounds; lift“of aeroplane, 800 pounds. 

We have reduced our speed to one half that of the 
original aeroplane. We have a machine which is clumsier, 
more expensive and slightly less speedy than a regular 
dirigible of equal power and passenger carrying capacity. 
Certainly such a sacrifice should be accompanied by 
some very great advantage, but where is it? Take the 
matter of safety. Suppose the machine were to lose 
headway and fall vertically. The area resisting the 
descent consists of the superposed aeroplane surfaces 
and the horizontal surface of the balloon, which are about 
1,500 and 900 respectively. The most favorable possible 
calculation would give a speed of descent of 20 feet per 
second, hardly a safe velocity at which to strike the earth. 

Instead of taking the horse-power the same in the 
above example, we could have assumed equal speeds for 
the two machines and increased the power to suit; but 
the results in the latter case are equally significant and 
still less effective in producing safety. 

The scheme of making the balloon bag itself in the 
form of an aeroplane seems still less promising. If the 
balloon were distorted enough to give it any efficiency 
as an aeroplane surface its weight and resistance would 
be prohibitive. I shall touch on this a little more fully 
in the paper on double balloons. 

It might be possible to provide a regular dirigible with 
enough aeroplane surface to carry it safely to earth in 
case of an explosion; but there is no need for it. Such 
an accident very seldom occurs, and it is easily prevented 
by taking proper precautions. Such a large surface would 
be very heavy, and offer much resistance even when 
folded up. Then consider, for example, the difficulty of 
constructing and managing a set of aeroplanes big enough 
to carry a large dirigible, which would be suddenly called 
upon in an emergency to support 15 to 20 tons. Such an 
accident is much better taken care of by prevention in 
the first place. As a last resort, I would suggest individ- 
ual parachutes for the passengers. 


Changes in the Patent Office Rules 


CTING with the approval of the Secretary of the 
F's Interior, the following changes are made in the 
Rules of Practice in the Patent Office to take effect 
May 13th, 1914: 
Rule 101 is amended to read: 


101. Upon the institution and declaration of the interfer- 
ence, as provided in Rule 102, the examiner of interferences 
will take jurisdiction of the same, which will then become a 
contested case; but the law examiner will determine the mo 
tions mentioned in Rule 122, as therein provided. 

Rule 109 is canceled and the following substituted in 
its place: 

109. An applicant involved in an interference may, at any 
time within thirty days after the preliminary statements (re- 
ferred to in Rule 110) of the parties have been received and 
approved, on motion duly made, as provided by Rule 153, 
file an amendment to this application containing any claims 
which, in his opinion, sbould be made the basis of interference 
between himself and any of the other parties. Such motion 
must be accompanied by the proposed amendment, and when 
in proper form will be transmitted by the examiner of inter- 
ferences to the law examiner for his determination. On the ad 
mission of such amendment, and the adoption of the claims by 
the other parties within a time specified by the law examiner, 
the primary examiner will re-declare the interference, or will 
declare such other interferences as may be necessary to include 
the said claims. New preliminary statements will be received 
as to the added claims, but motions for dissolution will not be 
transmitted in regard thereto where the questions raised could 
have been disposed of in connection with the admission of the 
claims. Amendments to the specification will not be received 
during the pendency of the interference, without the consent 
of the Commissioner, except as provided herein, and in Rules 
106 and 107. 


Rule 122 is amended to read: 


122. Motions to dissolve an interference (1) upon the 
ground that there has been such informality in declaring the 
same as will preclude a proper determination of the question 
of priority of invention, or (2) which deny the patentability 
of an applicant's claim, or (3) which deny his right to make 
the claim, or (4) which allege that counts of the issue have 
different meanings in the cases of different parties, should 
contain a full statement of the grounds relied upon, and 
should, if possible, be made not later than the thirtieth day 
after the statements of the parties have been received and 
approved. Such motions, and all motions of a similar char- 
acter, should be accompanied by a motion to transmit the same 
to the law examiner, and such motion to transmit should be 
noticed for hearing upon a day certain before the examiner 
of interferences. When in proper form the motion presented 
will be transmitted by the examiner of interferences, with 
the files and papers, to the law examiner for his determina 
tion, who will thereupon fix a day certain when the said 
motion will be heard before him upon the merits, and give 
notice thereof to all the parties. If a stay of proceedings is 
desired, a motion therefor should accompany the motion for 
transmission. 

When the motion has been decided by the law examiner 
the files and papers, with his decision, will be sent at once to 
the docket clerk. 

Motions to shift the burden of proof should be made be- 
fore, and will be determined by, the examiner of interfer 
ences. No appeal from the decision on such motions will be 
entertained, but the matter may be reviewed on appeal from 
the final decision upon the question of priority of invention, 


Rule 124 becomes: 


124. Where, on motion for dissolution, the law examiner 
renders an adverse decision upon the merits of a party's case 
as when he holds that the issue is not patentable or that a 
party has no right to make a claim, or that the counts of the 
issue have different meanings in the cases of different parties 
he shall fix a limit of appeal not less than twenty days from 
the date of his decision. Appeal lies to the Examiners-in- 
Chief in the first instance and will be heard inter partes. if 
the appeal is not taken within the time fixed, if will not be 
entertained, except by permission of the Comm) sicner 

No appeal will be permitted from a decision rendered upon 
motion for dissolution affirming the patentability of a claim 
or the applicant's right to make the same, or the identity of 
meaning of counts in the cases of different parties 

Appeals may be taken directly to the Commissioner, except 
in the cases provided for in the preceding portions of this 
rule, from decisions on such motions as, in his judgment, 
should be appealable. 

Rule 128 is canceled and the following substituted ir 
lieu thereof: 

128. If, during the pendency of an interference. a refer 
ence be found, the primary examiner shal! call the attention 
of the law examiner thereto, and the latter may request the 
suspension of the interference until the final determination of 
the pertinency and effect of the reference, and the interfer 
ence shall then be dissolved or continued as the result of such 
determination. The consideration of such reference shali be 
inter partes and before the law examiner. 


Looping the Loop 
A Pilot’s and a Passenger’s Impressions 

I OUIS NOEL’S impressions of “looping the loop” 

4in a flying machine are thus recorded in Flight: 
“There are no words in which to express the sensa- 
tion. As it is, the ordinary flight is quite exhilaratiag, 
but this new stunt quite exceeds everything in the 
world; in fact, in a word it is super-human. When once 
you have done it you feel you must repeat it again 
and again; you are so intoxicated with the wonderful 
sensation. You start off, and rise to a height of be 
tween 600 feet and 700 feet, and then you can begin 
the joke absolutely without danger. After executing 
a gentle vol piqué you pull the lever back, and the "bus 
leaps with tremendous speed upward—which it loses 
at the zenith of the loop. At this moment you are 
completely isolated from the earth and you can see 
nothing but the planes. Then it is that an incompre 
hensible sensation runs through you at being absointely 
alone, suspended by an invisible string amid air. I 
assure you it is a unique position; nothing to fear 
only happiness. All this of course (unfortunately) is 
done and finished in a second or so, and, after diving 
again, you have the first glimpse of the earth under you 
and you can only regret that the looping is over. There 
is just one thing to consider, however; | think that tf 
I ‘loop’ often I shall lose that wonderful feeling.” 

A passenger whom Noel took up in an SO herse-power 
Le Rhone-Morane-Saulnier machine says in the same 
issue of Flight: 

“My own impressions of looping are much the same 
as Noel's, but there is one point that has struck me 
particularly, and that is the fact that I could not real 
ize that I was upside down. I did not feel any tend 
ency to fall out, and if I had shut my eyes I would not 
have known, for the greater part of the time, that we 
were not flying normally. Before I ascended I took the 
precaution of seeing that what little coin of the realm 
I had in my pocket would not fall out when in an in 
verted position, but, as I found later, quite unneces 
sarily, for, once in a way, my money remained quite 
securely in my pocket. As far as I can put it.in words, 
my sensations from start to finish were as follows: 
After climbing to a height of about 600 feet, Noel 
turned and inquired if I was ready, and then we dived 
slightly, the feeling in this case being similar to that 
during a vol plané; the ground stretched out before us, 
then suddenly ‘rolled’ out of sight as the nose of the 
machine was turned upward, and there was sething 
but the clouded sky all round. The rush of wind, which 
had been intense, then seemed to die out altogether for 
a second or so, and now one felt that wonderful feeiing 
Noel spoke of, of being absolutely alone and extraordi 
narily happy. The next sensation was exceptionaily 
weird, for suddenly there was a terrific rush of air 
and the earth came into view from behind and above, 
and passed with startling rapidity in front of the ma 
chine, just as if some one had thrown a roll of green 
cloth over one’s head from behind, so that it unrolled 
as it went. As the ground passed from overhead to 
the front of the machine, the sky again came into view 
overhead, coming up from behind as did the earth, and 
I realized then that we were diving and that we had 
been upside down. All this time I felt absolutely com 
fortable in my seat, and it was only when we were re 
covering our normal position that I felt any rough 
movement. Each time we made the loop we came out 
of the top of it slightly sideways, so that when the 
horizon line appeared above our heads it was not abso 
lutely horizontal. As I said before, although | saw, for 
the space of two or three seconds, the ground stretched 
out above my head, | had no feeling of being upside 
down,” 
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The Scientist and the Athlete 


The Physiological Laboratory of the French Military School at Joinville 


By Jacques Boyer 











The Mosso ergograph, which registers the work done by the fingers. 






\ rthe normal fencing and gymnastic school 
re which the French war ministry maintains 
at join ville, systematic physical training is 
given to ; officers and men, and methods of im- 
proving + the physical condition of the men of 

iary service are investigated EXspe 


cial atte tion is given to perfecting the exer- 
cises a ] methods of training, with the aid 
of scien tific researches carried on in the 
physio logical laboratory of the school. 

In ad dition to the counting and re- 


cording instruments which are com- 


monly employed by physiologists and 
psychologists for the study of respiration, circulation, 
and muscular contraction, the laboratory contains sey- 
eral novel and interesting instruments invented by 
Prof. G. Demeny for the determination of the form 
and dimensions of the body at rest and in movement. 
The laboratory is also well equipped for work in 
| hetograph including chrono-photography and kine- 
inatogra phy 

rhe dimensions of the thoracic cavity are measured 
with calipers having blunt tips of ivory. One of these 
tips is affixed directly to one leg of the instrument, 
but the other tip is attached to a rod which can move 
in a graduated slide against the pressure of a spring. 
This construction allows the calipers to be withdrawn 
without opening them or wounding the subject. When 
the tustrument is appiled to the chest the spring tip 
remains tn contact with the body without interfering 
with respiration, so that the travel of the rod meas 
ures the augmentation of the thoracic diameter in the 
act of inspiration. By connecting the rod with a pair 
of Marey 
thos in diameter can be inscribed on a _ rotating 


apesules, a continuous record of the varia 


evilnder 

fm order to obtain more precise measurements of all 
dimensions of the body, Prof. Demeny has devised an 
instrument, the double universal conformator, which 
cap be adjusted to trace on paper outlines of the 
median vertical section of the trunk, and of horizontal 
ections at various heights. The essential organ of 
this apparatus is a metal rod, to which numerous thin 
strim of wood, forming a continuous series, are at- 
tached transversely in suck a manner that each strip 
can move independently in a direction parallel to its 
length (or at right angles to the red) and that all 
the strips can be fixed in position by turning a nut at 
the end of the rod. The ends of all the wooden strips 
are brought Into contact with the body, and the nut 
ix screwed down rhe contour of the body can be 
traced on paper from the profile of the strips thus 
bumobilived 

With two such rods, mounted parallel to each other 
on suitable supperts, the form of horizontal sections 
of the body, or of its lateral or anterior and posterior 
vertical profiles can be determined very quickly. Com 
plete horizontal sections of the chest at various levels 
are obtained by attaching four rods to a rectangular 
frame, inside which the man stands on a platform 
which can be raised to any desired height. 

The Demeny conformator reveals immediately and 
without caleulation any defect of symmetry, such as 
unequal height of shoulders or hips, abnormal curva 
ture of the spine, ete. 

For the special study of the spine an instrument 
called a sachigraph or profilograph has been devised. 
Four rods, connected by movable joints to form a 
rhemb, are supported by a carriage that moves in a 
siot in a vertical post. The subject stands with his 
back to the post, and the carriage is moved upward, 
while a blunt point attached to one vertex of the 
Simultaneously, 


rhomb is pressed against his spine. 


a pencil attached to the opposite vertex of the rhomb 


traces the profile of the spine, in its true dimensions, 
on a sheet of paper. 

Vertical 
ment which traces the profile on paper by means of 


ections are obtained also by an _ instru- 


pencils attached to two rods, mounted on _ rollers, 
between which the subject is placed, and which meas- 
ure the thickness of the body at every point as they 
move up or down. 

The volume of air introduced into the lungs by a 
deep inspiration is measured by a very simple spiro- 
meter. The inhaled air is expelled through a rubber 
tube into a cylindrical bell-glass, which dips into water 
contained in a larger glass vessel. The cross-section 
of the tube is made equal to that of the trachea in 
order to minimize resistance and disturbance of the 
rhythm of respiration. The bell-glass is suspended 
by a cord which passes over two pulleys and has a 
counterpoise attached to its other end. The bell-glass 
rises as the air is blown into it, and if its wall were 
infinitely thin its rise, indicated by the emergence 
of an attached scale from the water, would be exactly 
proportional to the volume of air introduced, the pres- 
sure remaining constant. In practice, however, there 
is a small increase of pressure, which is measured by 
a manometer inside the beil-glass and is applied as 
a correction. The spirometer is calibrated by inject- 
ing air in measured quantities, one liter at a time, 
and reading both the water level scale and the mano- 
meter after each addition. 

Many of the physiological researches that are con- 
ducted in this military school are executed by Marey’s 
method, which is capable of furnishing graphic rec- 
ords of respiratory movements, the pulsations of the 
heart and the arteries, muscular contractions, the 
pressure of the feet on the ground in walking, leaping, 
ete. The part of the body which is being examined is 
brought into contact with the flexible membrane of 
a Marey capsule, which is connected by a rubber tube 
to a similar capsule, whose membrane carries a stylus 
that presses on a cylinder covered with blackened 
paper and turned uniformly by clockwork. 

The variations of muscular effort are registered by 
the well-known ergograph of Mosso. 

The mechanism of bodily movements is studied also 
by means of photography, kinematography, and, espe- 
cially, chrono-photography. The kinematographic an- 
alysis of movements enables the physical instructor 
to discover the physiological consequences of various 
exercises, and to classify the latter according to their 
effects, but he must control his deductions by atten- 
tive observation of the movements. 

Chrono-photography may be defined as the photo- 
graphic reproduction of successive positions of a movy- 
ing object on a single fixed plate. Graphic chrono- 
photography is based on the same principle, but it 
furnishes a much larger number of images in a given 
time. The pictures of this sort that are produced at 
the Joinville school are exceedingly interesting, and 
convey very valuable information in regard to walk- 
ing, high and broad jumping, and other exercises. So, 
at Joinville, physiologists and trainers work together 
for the improvement of physical education. 


The Anti-trust Bills and the Patentee 
ATENTEES have concerned themselves but little 
with the proposed anti-trust legislation which will 
soon be presented to Congress in the form of what is 
known as the Clayton Bill; yet that measure con- 
tains provisions which will profoundly affect the mar- 
keting of patented inventions and which will cer- 
tainly be objected to by inventors and by manufac- 
turers of patented articles. 

Every invention, great or small, means a revolution 
in its way—a revolution in the way of shaving your 


face, if the invention be a safety razor; a revolution 
in housecleaning, if the invention be a vacuum clean- 
er; a revolution in communication, if the invention 
be a duplicating machine, such as a mimeograph; and 
a revolution in transportation, if the invention should 
be an airship or a locomotive. Revolutions are not 
popular, particularly when they mean a change in per- 
sonal habits. When one reads of the trials and tribu- 
lations of inventors, big and little, it is immediately 
driven home that the great conservative mass of 
humanity receives new ideas about as cordially as 
a Czar receives nihilist bombs. The new invention 
must be introduced very gradually; the general public 
must be educated to its use artfully by newspaper 
propaganda, public demonstrations, and much adver- 
tising. Difficult as it is to market stapie products, 
the task of inducing the public to take an interest 
in a new invention is far greater. 

If the Clayton Bill becomes a law—and it seems 
certain that some form of anti-trust legislation will 
be enacted before Congress adjourns—inventors will 
find their progress still further impeded by formid- 
able legal obstacles. The revised Clayton Bill pro- 
vides that anyone who shall lease or sell in the United 
States, “goods, wares, merchandise, machinery, sup- 
plies, or other commodities, or fix a price charged 
therefor, or discount from or rebate upon such price, 
on the condition or understanding that the lessee or 
purchaser thereof shall not use or deal in the goods, 
wares, merchandise, machinery supplies, or other com- 
modities of a competitor,” shall be liable to a fine of 
$5,000, and to imprisonment of one year. It has been 
the practice among patentees to divide the market 
into territories, and to give enterprising retailers in 
each territory license for that territory, it being usually 
stipulated by the retailer either that he shall have an 
exclusive license for that territory or that a similar 
competing article is to be sold to any other retailer 
in the same territory at higher prices or on less favor- 
able terms. Without some such arrangement the 
retailer’s competitors will all reap the fruits of his 
sowing, and will compete with him for the market 
which his own efforts have alone created. To meet 
this entirely fair demand of the retailer, which the 
bill does not seem to condemn, the manufacturer, in 
turn, is entitled to fair protection. Since the patentee 
must depend upon the retailer to create the demand 
for the article against the competition of rival brands, 
and since the manufacturer must assure the retailer, 
for a specified period at least, extra reward for the 
retailer's extra efforts in pushing the article, it seems 
no more than fair that the retailer shall give the pat- 
entee substantial assurance that he will exert more 
than ordinary effort in selling the article. So long 
as the retailer carries in stock a rival invention or 
offers both inventions to his trade, the retailer cannot 
push either against the other. Indeed, by offering 
both inventions alongside each other in the same store, 
the retailer actually increases the live weight of rival 
competition against which the manufacturer is strug- 
gling in his efforts to get a foothold in the territory. 
The very least that the manufacturer can ask, there- 
fore, is that for a specified period the retailer shall 
concentrate his effort upon the manufacturer's own 
invention. Without such assurance from the retailer 
the manufacturer cannot in turn give any assurance 
to the retailer of extra reward for extra effort; and 
unless the manufacturer can give such assurance he 
eannot hope to find a market for his invention in 
territory already occupied by his rivals. 

The Clayton Bill forbids the manufacturer and re 
tailer from making any such arrangement. Any man- 
ufacturer or patentee engaged in interstate commerce 
becomes a criminal if he attempts to secure an el- 
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tire year’s business as a condition of selling to a 
retailer; if he attempts to hold the retailer to an 
agreement to handle 
if he avails himself of the quality of his patented 


article to induce a retailer to “stock up” with that 


» his patented articles exclusively ; 


exclusively; or if he agrees in consideration of the 
retailer’s agreement to handle his article exclusively 
that he will sell to other retailers only on less favor- 
able terms. 

The right to furnish repair parts—a very important 
right in marketing patented inventions—is affected 
A manufacturer who 
sells a delicate machine whose successful operation 


by another provision of the bill. 


depends upon perfectly adapted substitute parts, sup- 
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two hundred or three hundred impressions can be 
obtained from a single wax stencil, with the result 
that the reputation of the machine suffers. It is pos- 
sible to mention dozens ef machines whose perfect 
operation depends upon the character of repair parts 
and supplies. Yet, under the Clayton Bill, a patentee 
may not protect the reputation of his machines by 
seeing that they are always operated under the best 
conditions. 

Instead of agreeing to sell these perfectly adapted 
parts, supplies, and appliances at a special price, a 
patentee sometimes agrees to sell the original machine 
at a special price upon the understanding that the 
purchaser shall not use imperfectly adapted parts, 
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to utilize them. As a result the Chicago Drainage 
Canal was dug at the unprecedented rate of 57 cents 
per cubic yard, instead of the usual SO ceiuts for rock 
excavation. The machines in question were leased 
on condition that certain supplies necessary for the 
perfect operation of the machines were to be obtained 
from the manufacturer. All this is forbidden by the 
Clayton Bill. Nor may the patentee seek to ovetvome 
the restriction by leasing the machines at a specia! 
rental upon the understanding that the lessees shall 
not use imperfectly adapted parts, supplies, or appli- 
ances of other manufacturers; nor may he agree to 
sell to the lessee perfectly adapted parts, supplies, or 
appliances upon the understanding that the lessee shal! 





introduced into the 
lungs by a deep 
inspiration, is 
measured by a very 
simple spirometer. 
The inhaled air is 
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water. 
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plies, and supplementary appliances, agrees usually 
to furnish purchasers with such parts, supplies, and 
appliances, at a special price, upon the understanding 
that the imperfectly adapted parts, supplies or other 
appliances of other manufacturers shall not be used. 
It was brought out in the Dick case, for ex: unple, that 
the ink which purchasers of the mimeograph must 
obtain from the patentees costs no more than other 
ink, and that, being free from benzine, it will not 
dissolve the wax stencils. Other inks on the market, 
Some of them perhaps cheaper than the ink supplied 
by the patentee, do contain benzine, with the result 
that the wax is dissolved, and that not more than 
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The double Demeny 
conformator. 






Many of the physio- 
logical researches are executed 
by Marey’s method, which is capable 
of furnishing graphic records of respira- 
tory movements, the pulsations of the heart 
and the arteries, muscular contractions, the 
pressure of the feet on the ground in walk- 
ing, leaping, etc. The part of the body 
which is being examined is brought into 
contact with the flexible membrane of a 
Marey capsule, whose membrane car- 
ries a stylus that presses on a cylin- 
der covered with blackened pa- 
per and turned uniformly by 
clockwork. 


















Supplies, or appliances of other manufacturers. This 
also is forbidden by the Clayton Bill. 

But suppose a manufacturer sells no machine at 
all. Suppose that he only leases it, because he may 
be compelled to do so. The excavating machinery 
with which the Chicago Drainage Canal was built 
is an example in point. The machines in question 
cost $25,000 each, and there were probably not more 
than a dozen contractors in the whole United States 
who could afford to buy them. Realizing this, the 


manufacturers leased the machines under such favor- 
able conditions that it was possible for any contractor 


Measuring the deviation of the spinal column 
from the normal. 


not use imperfectly adapted parts, supplies or appli 
ances of other manufacturers. 

Where is the stimulus to spend hundreds of thou 
sands of dollars in devising new labor-saving machin 
ery if this bill becomes a law? How will it be pos 
sible for a poor inventor with a good idea te interest 
a capitalist in his patent, if the capitalist finds it 
utterly impossible to market the invention in the must 
efficient way? Why must a man pay a fine of $5,000 
and be subjected to a year’s imprisonment like a 
common criminal becanse he follows business prac 
tices which good morals and honorable business con- 
duct have sanctioned from time immemorial? 
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The Vertical Distribu- 
tion of Animals 
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This drawing, reproduced by courtesy of the “Illustrated London News,” is designed to show the ver- 
tical distribution of animal life. 
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\ device for teaching students of the violin 
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Frank Choisy and his inventions. 
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tain monkeys is also inter. 
with and 
15,000 feet, al- 
though apes, monkeys, and 


esting, baboons 


langurs at 


lemurs are essentially 
tropical animals, as shown 
by the orang, aye-aye, and 
lemurs, all under 3,000 
feet. Sloth and anteater 
are also tropical animals, 
one reaching 3,000 and the 
other just over 6,000 feet 
in the new world tropies, 
The 
than the tiger, being found 
at about 4,500 feet, while 
the latter ranges over 
twice as high, and is found 
level in Siberia, 
fly is 


lion is more tropical 


near sea 
The 
tropical, occurring no high- 
er than 4,500 feet in torrid 
Africa, so that could 
dwell in Africa at over 
5.000 feet and be safe 


its ravages. 


tse-tse also 


one 


from 

The peculiar animals of 
the Australian region, not 
found anywhere else, das- 
wombats, kanga- 
lyre-birds, 


yures, 
roos, wallabys, 
and kiwis, ete., are tropi- 
cal or temperate in nature 
and occur at relatively low 
altitudes, all under 6,000 
feet. There are few high 
mountains in the region in- 
habited by them. 
One important fact in 
the altitudinal distribution 
of life not shown in the 
drawing is that on moun- 
tains, the southern slopes 
exposed to the sun’s rays 
are much warmer than the 
that animals 
are much higher 
altitudes on them than on 
the colder northern slopes 
of the mountain, 
Also animals have a tend- 
ency to higher in 
summer than in winter in 
the northern hemisphere, 
and of course the reverse 
in the southern hemi- 


northern, so 
found at 


same 


range 


sphere. 

A knowledge of the ver- 
tical distribution of ani- 
mals in any particular por- 
tion of the is of 
value to man in indicating 
the climate of a region, of 
suitable for cultiva- 
tion in such area, and of 
suitable breeds of animals 
of health resorts. 


world 


crops 


selection 


which to all intents and purposes belong to the Arctic 
or to the temperate zones, depending upon the eleva- 
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Some Helps for the Music Teacher 
By Dr. Alfred Gradenwitz 


feet, and observe where each would come if placed at i the case of the piano, the sound corresponding to 
each note is invariably fixed on the instrument. Only 


a mistake in the key to be 
struck result in grave 
disharmony. On the violin, 
and for that matter, on all 
string instruments, the pitch 
however, de 


may 


of each sound, 
pends on the position of the 
pupil’s fingers, and since this 
in the beginning is practice 
ally never correct, no strictly 
correct sounds can be eX 
pected. 

A distinguished violin 
teacher and composer, M 
Frank Choisy of Geneva, 
Switzerland, has devised @ 
simple attachment destined to 
obviate this drawback. The 
“joujuste,” as this is called, 
is a mere sheet of paper om 
which the notes are inscribed 


(Concluded on page 436.) 
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Aeroplane bombs used in Morocco. 





Aeroplane Bomb in Morocco 

SHE Spanish army in Morocco has found the aero- 
7 plane a very effective means of coping with the 
guerrilla warfare of the natives. Two men in an aero 
plane can sweep a wide area of difficult country and 
clear it of small bands or solitary snipers by dropping 
explosives upon them from a height above the effective 
range of their rifles Needless to say, three dimen- 
sional warfare is not to the liking of the Moor. 
The sight of an aeroplane is in itself terrifying enough 
to the superstitious native. The accompanying pho- 
tograph shows one of the Spanish military biplanes 
and the bombs that are thrown from it. By this means 
operations have been carried on against the Moors in 
regions where, hitherto, they have been safe from 
attack 


An Attachment for Talking Machines and 
Gramophones Which Improves Their 
Reproduction 
N the Scientiric AMERICAN Of September 27th, 1913, 
at published an article on an invention patented 
by Mr. M. B. Claussen for amplifying the reproductions 
of talking machine records, which invention consisted 
in inserting the steel reproducing needle through a 
specially formed celluloid disk. Simple as the inven- 
tion is, the effect is remarkable. With a fine needle a 
volume of sound can be obtained which exceeds that 
produced by a coarse needle, with the additional re- 
sult that all the delicate shades which only a fine 
needle can reproduce and which escape a coarse needle, 
are heard. Mr. Claussen has patented a modifica- 
tion which permits the use of the fiber needle. If 
anything, the effect of the celluloid disk is even more 
pronounced than with the steel needle. Those who use 
fiber needles know that they are superior to steel points 
because the seratching is reduced, the tone is purer, 
and the records are not worn away so quickly. Mr. 
Claussen passes the fiber needle through a ball and 
socket joint in the center of the disk, so the needle can 
be adjusted to any angle. It is now possible with this 
invention to use the fiber needle with those records for 
which it is peculiarly adapted, with the assurance that 
the sound to be obtained is greatly amplified and a rich- 

ness of quality obtained otherwise quite impossible. 


The Kufas of the Tigris 


ERODOTUS, in the account of his travels, made 
note of the peculiar boats used on the Euphrates, 
as follows: 

“The boats used by those who come to the city of 
jabyion are of a circular form, and made of skins. 
The ribs of the vessels are formed of willow boughs 
and branches. They are round like a shield, there being 

















Courtesy of Ilwstrated London News, 


Odd circular boats used on the Tigris. 
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no distinction between the bead and the stern. They 
line the bottoms of the boats with reeds. The boats 
have two oars, one man to each. One pulls to bim; one 
pushes from him.” 

Very evidently that is a land of little progress; for 
circular boats are still to be found there, which fit ex- 
actly the specifications jotted down by the Greek histo- 
rian. They are known as “kufas” and are in common 
use on the Tigris. The photograph shows a_ typical 
scene at Bagdad. The buoyancy and stability of the 
kufa is demonstrated by the boat in the foreground, 
which is about to land its passengers. 





Curious Life-saving Suit 

A GERMAN engineer has invented a very peculiar 

life-saving device, which is illustrated in the ac- 
companying engraving. It consists of a water-tight 
canvas suit in the shape of a bag, with sleeves for 
the arms and a dome-shaped top that closes over the 
wearer’s head. The sleeves terminate in gloves, so 
that no water can enter the suit through them. The 
top is provided with a porthole, through which the 
wearer may take note of his surroundings. However, 
a slide is provided to seal the porthole hermetically. 
Projecting from the top of the suit is a pipe through 
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Peculiar life-saving suit. 


which air is admitted. In order to keep the device 
upright, a metal can or bucket is fastened to the 
bottom of the suit. There are openings in the top of 
the bucket, so that it will fill with water and act as a 
weight. Within the suit a limited stock of provisions 
may be carried. Around the top hand ropes are 
secured, to which two or three persons may cling and 
keep themselves afloat. The occupant of the life- 
saving device can propel himself by using his arms 
as paddles. 


Motor Stage Line Over a Desert 
hone lapse of ten or, at the outside, not more than 
twenty progressive years has driven the far-famed 
stage coach from the highways of the West. To-day, 
where the railroads have not penetrated the motor 
stage holds undisputed sway. 

There is an automobile stage running between Yuma, 
Ariz., and Holtville, Cal., which is truly a curiosity. 
Holtville lies at the eastern edge of the developed por- 
tion of the Imperial Valley. From there it is a jump 
of 56 miles across the desert to Yuma, Ariz. There 
is a railroad running from Yuma to Holtville, but 
it goes by a circuitous route, and costs the traveler 
y and time. Accordingly, an enterprising 
man, George H. Johnson, undertook to establish a 


much money 


motor stage service. Before the loaded car had gone 
ten miles on its first trip, it was wallowing up to 
the axles in the sand of the Colorado River desert. 
After shoveling it out, Johnson spread long strips of 
canvas ahead of the machine, and in that way kept 
it out of the sand-holes to the end of the journey. But 
that was too slew a method of traveling. Service was 
discontinued until the problem was solved. 

Johnson invented what we might call a “sand belt” 
to keep the machine from sinking into the sand, while 
it is crossing the desert. It is merely a set of thresh- 
ing machine belts so arranged upon wood rollers that 
they travel over and under the rear wheels of the 
car, much in the same manner that the caterpillar 
engine’s track rolls along beneath it when it is in 
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Sand belts to keep the wheels of the car from 
sinking into the sand. 


motion. The belt is about a foot wide, and it runs 


upon a roller over each wheel, and another roller 
located about midway between each front and rear 
wheel. The belt is about half an inch thick, and it 
runs rather slack. It is easily attached and re- 
moved, and is substantial enough to hold the rear 
wheels out of the sand when it is crossing the desert 
with a load of passengers. 


How a Serious Accident May Be Prevented 
A SERIOUS accident can happen with an automobile 
in case the driver stops it by simply cutting the 
ignition and braking, without putting the speed jever 
at the off point, for should the motor clutch remain on, 
the car will start off as soon as the crank is used to 
set the motor running. The driver thus risks being run 
over by his own car, or the vehicle runs wild at a bigh 
speed. An ingenious electric device can be used to make 
such an accident impossible, and it consists in mounting 
a relay so that when its magnets work, the relay con 
tact cuts the ignition circuit. The magnet is in a bat- 
tery circuit, which includes the crank, motor, and speed 
lever. The sector of the speed lever is specially made 
so that all the points except the zero point make con- 
nection with the circuit, while the zero point ents the 
circuit. When the lever is on point 2, for instance, cur 
rent can pass through the lever part to the magnet 
Suppose the lever to have been left by mistake on this 
point, when the driver applies the crank against the 
motor for starting, he closes the circuit and operates 
the relay, thus opening the second or ignition cireuit 
which as stated is worked by the relay contact. Ap 
plying the-crank thus cuts the ignition and it is imyjns 
sible to start the motor until the lever has been shifted 
to the zero point on the sector. 


Another Russian Gold Field 


NHE American consul general at Moscow reperts 
T that rich gold fields have been found in the district 
of Anadyr, Siberia, along the River Bieiaya, consisting 
of a thick stratum of auriferous sand under a thix 
layer of peat. The difficulty of mining is great, owing 
to the fact that food and other necessarivs cannot be 
procured nearer than at a distance of 200 to 200 miles 


Miniature Cyclone 

HE freak cloud herewith illustrated was photo 

graphed at Whittier, Cal., following a _ heavy 
rainstorm. The cloud was very active, having @ 
rapid spiral movement, at the same time traversing 
the sky with the group of clouds to which it seemed 
attached. It remained visible for perhaps an hour, 
but was ultimately broken up, apparently by its own 
violent movement. 

















Photograph of a miniature cyclone. 
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GRATING FOR SUBWAYS, BUILDINGS, ET( 
pro | t tilation for th said space 

it t iting in case of fire to pre 
vent d t I sxccomplish this resul use is 
acd rat re provided with arched roofs 
open at « d s building light extending 
under ' roof below the opening thereof, and 
a ventilator under ich roof adjacent the inner 
end of the sak ding light 

SAND AND WATER CONVEYER Cc A 
DeaL, 4200 Walnut St.. Kansas City, Mo This 
Imager nt relat to means for utilizing the 
irrent |! a river, stream or channel the 
purpose f removing sand from the bed of the 





SAND AND WATER CONVEYER | 
“iv of water nel onveying it from a point 
up stream to point far enough down-stream 
te allow fies fali for the purpos« 
SPARK ARRESTER Ss. | Prueister, Ya 
colt, Wash rhi ment relate to a 


improve 


spark ir? ter to 


applied to the smoke 

stack of k motive stationary boiler and 
donkey engines and other similar engines, and 
arrenged to permit of the free escape of the 
amoke, while arresting the cinders, sparks, etc. | 
WINDOW-FITTING FOR BLINDS.—F. F 
COWDROT ‘11 Miller Street, North Sydney, 
New South Wales, Australia. To eliminate the 
damaging effects of repeatedly fixing brackets 
to window frames for shades of different width 
Mr. Cowdroy has invented a fixture which may 
be permanently attached to the window and 
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which ha hade brackets adjustable laterally , STOVE-LID.—J. Brausacnu, 107 Fourth St.,; being to obtain greater power, considering the 
for vari izes of shade ind curtain pole, Hoboken, New Jersey The lid is adapted to| size and weight, and smooth running because 
bracket uijustable vertically for curtains of| be used on gas stoves of usual construction, |of equal distribution of applied power and 
| different lengths being provided with shoulders adjusted to fit| proper balancing of the parts. 
BLUE ROCK TRAP.—D. Best, San Leandro, | the sides of the opening in the stove top, to 
Cal An object here is to provide a device | Prevent the lid from sliding. The stove lid is Pertaining to Vehicles, 
having a fra which may be turned at any STEERING GEAR FOR VEHICLES.—a 
angle of the field, without causing extra strain OrrTer, 1863 Linden St., Ridgewood, N. Y. This 
or having a tendency to pull the frame out of Ce invention relates to steering gears for vehicles 
& and has particular reference to means of this 
character for use in connection with con pound 
——s 
Cr 
— | 
; 
4 . . . 
HEAT DIFFUSING LID FOR GAS STOVES. 
: home ‘ 
= . - | provided with a centrally disposed disk with - 
oe a series of holes clustered about it and a 
= series of strengthening webs all with the pur 
- } 
pose of diffusing under control the heat pro STEERING GEAR FOR VEERICLES. 
BLUE ROCK TRAP duced by the gas burner. 
Household Utilities. eycles or devices which are propelled by the 
positior A further object of the invention is riders or by motive power. More particularly 





SAD-IRON.—J. W. Austin, care of Central 


stated the invention contemplates the employ- 


to provide a device in which the rocks are! piatiron Manufacturing Company, Bingham " i 
caused to spin, and in which the throwing] ton, New York. This sad-iron is provided with | ™°®t of two bicycle constructions made or con 
arm is automatical brought back into posi-| means whereby the size of the mixing chamber mechs emg aoe wane & snghs stewing 
tion ready for another throw for the gas and air can be enlarged or reduced | hanism for the combined wheel. 
AUTOMATIC DRAIN VALVE.—W. R. Hvup-| at the will of the operator. The burning gas RESILIENT WHEEL.—A. T. Gookin, 50 
DLESTON, Box 174, Brownsville, Tex he pur-| is utilized to the best advantage and all danger Dana St., Cambridge, Mass. This improve- 
pose here is to provide a valve adapted for use| by back-firing is completely prevented, the | ment involves a new form of resilient wheel, 
in connection with the main reservoir of air| usual chimney being dispensed with. and the principal purpose of the invention is 











AUTOMATIC DRAIN VALVI 


braking ten for automatically draining the 
reservoir and the ystem of water wherein a 
normally oper pring supported valve is pro 
vided, adapted to be closed by the pressure in 
the ysten when uch pressure exceeds the 


normal atmospheric pressure. 


Hardware and Tools. 


NUT LOCK A. H. Weoener, 1195 Garden 
St lloboken, N. J Among the objects of the 
invention is to provide an automatically grip 
ping device for locking a nut to a_ bolt 
but Whicl will permit the unscrewing of 
the nut under fore ipplied thereto by means 


f a wrench or t like without seriously | 
damaging either nut or bolt thread 

FASTENING DEVICE M. J. Mys care 
M. J. Myers Co., 135 W. 26th St.. New York 
N. ¥ The inventor provides a device which 
may be used on clothing and other articles, 
and which is constructed by providing a mem 
ber with a longitudinally extending slot ter 
minating at its ends in stud openings, one of 
which extends in the member at one side of| 
the slot, and the other extends in the mem 
er at the other side of the slot 

SNAP HOOK C. E. Kevvy, Griffin Corners 
N. ¥ With the present invention Mr. Kelly | 
provides the catch with guiding means to con. | 
trol the same when it is oved into and out 
of locking position, and he secures the spring | 
in fixed relation to the catch, so as to make the | 
hook more easily operable 


Meating and Lighting. 


LIGHTER G SCHLEICHER, 
Manhattan, N. Y., N. Y 
which the sent 
provide a container 
delivery in 
and 


PORTABLI 
7 W. 14th St 
the principal 
tion 
to hold 
regulated 


(Among 


objects pre inven 


has in view ar to 


free 
quantities; to 


for use in 
flooding 


liquid fuel 


avoid 




















LIGHTER. 


PORTABLE 


said fuel; and to prevent a 
lelivery of the fuel from the 
container In the accompanying engrav 
ing a ongitudinal section of the port 
able lighter is shown 


evaporation of the 
variation in the 

said 
vertical 





ATTACHMENT FOR COOKING UTENSILS 


other so as to 
The 
may be 


within the 
cooker 
consists of a device which applied to 
the handles of the two hold them 
in the proper fixed relation to each other 


tively 
constitute a 


spaced one 


double 


utensils to 


Machines and Mechanical Devices, 
REFRIGERATING APPARATUS Ss 





MACKIN, 1020 Santa Rita Ave., Laredo, Tex 
The main object of the invention is to pro 
vide a means for hardening ice cream The 
apparatus is provided with a series of shelves 
| which may be revolved to bring them in posi 
tion whereby the contents of the shelves may 


—— 
Lae, 





REFRIGERATING VAULT FOR HARDENING ICE 
CREAM. 

be removed or replaced The shelves are placed 

in a novel form of vault and novel means for 

maintaining the vault in cold condition are 


provided 


Musteal Instru mts, 





VIOLIN CHIN REST.—C. J. Eptaviten, 12 
Albemarle St., Baltimore, Md By the use of 
widely spaced clamping members, this inven 
tion avoids creating a strain at a single point 
of the violin, which is often destructive. The 

‘ 





CHIN REST THAT AVOIDS STRAINING VIOLIN | 
BODY. 
inner portion of the chin and shoulder plates 


into with 


are prevented from coming contact 
the surface of the instrument Such contact 
would destroy, in a measure, the tone of the 


instrument. 


Prime Movers and Their Accessories, 

MEANS FOR PROPELLING SHIPS AND 
THE LIKE.—S Gounovuitnou, 8 Rue de 
Cheverus, Bordeaux, France. This invention 
for its object a system of propulsion for 
ships and the like by means of wheels, and 
has more particularly for its object to direct 
the fluid jets projected by the wheels in such a 
manner as to bring them into a horizontal 
direction and utilize their vis viva for the pro 
pulsion. 

ROTARY EXPLOSIVE ENGINE.—J. D. 
BLAYNEY, Edmonton, Alberta, Canada. The ap 
consists of a series of explosive en 

about a central driving shaft. 
drives a pinion meshing with a 


has 


paratus 
gines grouped 


Each engine 


[large gear upon the driving shaft, the object | 


attachment | 


to provide an improved device of this class. A 


further object is the provision of a wheel made 
| 


¢. N. Sowpen, Guantanamo, Cuba The in 
vention provides a means for holding two} 
sauce-pans or like utensils of different size, rela 











RESILIENT 


WHEEL. 


ip of a hub and rim with a number of resilient 


| spokes therebetween, whereby when the wheel 
rolls over the ground the resiliency of the 
wheel will take up the shocks due to uneven 


ness of the road 


DOOR-LOCK W. J. FLetscHaver and H. 
RICHARDSON, 10 Edison St., Pontiac, Michigan. 
The invention provides an improved lock of 


the type particularly 
doors It 
construction 


adapted for use on 
strong 


embodying a 


auto 
and 
mniniinum 


mobile consists of a 





durable 


|} number of parts so co-operating as to prevent 
the door from rattling when closed. 

WATER, LAND, AND AIR MACHINE.—E. 
E. Grecory, Central City, Ky The invention 
| provides a hydro-acroplane adapted to run on 
land Hence, this vehicle may be used as an 
aeroplane, as a boat or as a land vehicle, with 
out any change in device when going from 
}one element to the other. The vehicle is pro 
vided with a novel form of hull for use on the 


water which serves as a main sustaining plane 
when used in the air 
Designs. 
PAPER BELL.—B 
Wastepaper Works, S42 


KARFIOL, 
Lorimer St., 


care of Royal 
Brooklyn, 


ae The bell is of the folding paper type, 
and has parallel horizontal stripes of various 
| solid colors extending through it. 

WEDDING RING.—M. Rosen, 1167 Vipe 
| Avenue, New York. A distinctive character- 
istic of this design is that annular spaces of 
} even width extend about the ring to show 
| both at the outer and inner surfaces thereof. 


Note.—Copies of any of these patents will 
be furnished by the ScIENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 








We wish to call attention to the fact that 
we are in a position to render competent ser- 
| vices in every branch of patent or trade-mark 


|}work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
prepare and prosecute all patent 


applications, irrespective of the complex nature 


| trained to 
| 
| of the subject matter involved, or of the spe- 


| cialized, technical, or scientific knowledge re- 
| quired therefor. 

We also have associates throughout the 
world, who assist in the prosecution of patent 


and trade-mark applications filed in all coun- 
| tries forgign to the United States. 
Munn & Co., 
Patent Solicitors, 
361 Broadway, 
New York. N. ¥. 
Branch Office: 
625 F Street, N. W., 
Washington, D. C. 


<<. 
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“SIXES” RUN 32.8 MILES O 


ONE GALLON OF GASOLIN 


NINETY-FOUR CARS MAKE 
STARTLING AVERAGE 
IN “FRANKLIN” TEST 


“Stock” Machines With Three Passengers Each 
Make Simultaneous Record Runs in 


All Parts of United States 


VICTORY FOR LIGHT-WEIGHT IDEA 


Many Dealers, Sold Out, Compelled to Borrow the Machines of 
Local Owners to Take Part. Varying Weather 
Conditions Met. 


Syracuse, N. Y.—On May Ist, 94 Franklin dealers in the 
United States and Canada, in 94 Franklin Six-Thirty stock 
touring cars, regardless of weather conditions, made a test to 
demonstrate the best possible mileage on 1 gallon of gasoline. 


The rules required that the finish be as near the starting 
point as possible. Each test was made with two official ob- 
servers, and results sworn to before a Notary Public. The 
test represents the average of 94 cars, 94 drivers, various 
road conditions, all kinds of weather, different grades of gas- 
oline and, therefore, what can be obtained by skillful driving 
in the scientifically light-weight six-cylinder Franklin car. 


The highest mileage, 51.2 miles, was made by Wm. F. 
Sanger, Milwaukee, Wis. 


The different conditions under which the tests were made 
are graphically shown by the following telegrams: 


Salt Lake City, Utah—‘“‘40.1 miles. High wind and wet roads or could easily 


have made 50.”’ 
Laramie, Wyo.—‘“‘32.1 miles. Weather cold. Roads rough but hard.”’ 


San Diego, Cal.—‘‘33.1 miles. Roads very slippery. Drizzling rain during 
run. Rather cold. Conniry drove. Top and glass front down. H. C. Covell, 
Club Representative; Louis Elmgren, Fire Chief; observers. Car with load 
weighed 3385.” 


Georgetown, Texas—‘‘Made 17.2 miles. Top and windshield up. Wet and 
badly washed pike roads. Very little wind. Three passengers and car weighed 
3310 including accumulated mud. Showered just before starting. Average speed 
eighteen miles per hour. Affidavit follows by letter.” 


Bangor, Maine—‘‘21.5 miles. Dry dirt roads, rough in places, and hilly. 
Weather cold, thermometer 31 at six, 45 at end of run. Strong wind. Driver 
Hall. Weight 3250. Glass front and top down. Snowed lightly during night. 
Started at ten, finished at eleven-thirty.”’ 


Newark, N. J.—‘‘On official test obtained 34-4/10 miles. Roads dry, fair 
condition. Weather clear, mild. Driver Walter Parcells. Weight of car in- 
cluding passengers 3320 pounds. We doubled back over identical course. Course 
contained 15 hills (grades from 2 io 8 or 10 per cent). Demonstrating car used, 
run total 5,000 miles covered period 6 months.” 


York, Pa.—‘‘Made thirty-seven and nine-tenths miles on turnpike which was 
covered one tenth of way by deep blue stone. (Can do forty-five miles if roads 
are in good condition.” 


Kansas City, Mo.—“Williams makes forty-two and eighty-eight hundredths 
miles on one gallon gasoline. Weather cool. Slight wind. Roads good.’ 


(Continued in booklet, sent free on request by Franklin Automobile Company, Syracuse, N. Y.) 














THE MILWAUKEE TEST CAR JUST IN—51.2 MILES ON ONE GALL ON 











THE CERTIFIED INDIVIDUAL RECORDS 


City 
Milwaukee, Wis... . . 
Aberdeen, S. D. 
Akron, O. 
Albany, N. Y. 
Auburn, N. Y.. 
Baltimore, Md. 
Bangor, Me. 

Bar Harbor, Me. 
Binghamton, N. Y. 
Boston, Mass. 
Bridgeport, Conn 
Buffalo, N. Y. 
Canton, Ohio 
Charlotte, N. C. 
Chicago, ill. 
Cincinnati, O. 
Colorado Springs, Colo. 
Cumberland, Md. 
Dallas, Tex . . 
Dayton, Ohio 
Denver, Colo. 
Duluth, Minn. 
Eau Claire, Wis. 
Edmonton, Alta. 
soem. N. J. 


Eri 
Golosburs i 
>neva, 
Georgetown, Tex. 
Grand Rapids, Mich. 
Great Falls, Mont, . . 
Greensburg, Pa 
Hagerstown, Md. 
Hartford, Conn. 
Hoosick, a 
Hutchinson, Kans. 
Kansas City, Mo.. 
Kingston, N. Y. 
LaCrosse, Wis... . . 
Laramie, Wyo.. . 
Little Rock, Ark. 
Los Angeles, Cal. 
Louisville, Ky. . 
Minneapolis, Minn.. . 
Newark, N. J. 
Newburgh, N. Y. 
New Haven, Conn.. . 
New York City 
Norwich, N. Y. 
Oakland, Cal. 
Paterson, N. 
Pendleton, Ore. 
Peoria, Ill. ieee 
Philadelphia, Pa. 
Phoenix, Ariz.......... 


Dealer 


.» Wm. F. Sangcr 


G. M. Worthington 
A. Auble, Jr 
C. G. Heck 


age H. Leonard 


F. Kneip 
r dwin O. Hall 
Fred L. Savage 
S. H. Lewis 


. Otto A. Lawton 


Arthur L. Clark 


George Ostendorf 


Geo. W. Belden. 

r B. Woodside 
H. Sanders 

Ne “a” Samuel 

G. W. Blake 

A. E. Glisan 


..W.G. Langley 


F. B. Heathman 
F. C. Cullen 
D. Peacha, Jr 
G. R. Wood 


Holland W. Ross 


.. T. Byram 
W. W. McCarroll 
r ‘J. Caswell 
John Viasblom 
B. D. Whitten 
E. L. Turner 
H. E. Baker 
H. P. Seymour 
pe Moseley 
. B. Young 


: E F. Williams 


William M. Davis 
Alfred James 
E. Lovejoy 
J. F. Jones 
R. C. Hamlin 


eats M. Younger 


cKay 


A t Mallon 


¥ C: -orge Mason 


Cowles Tolman 
G. A. Tisdale 

A. M. Jones 
Frank Bartels 
S. Hughes 


—— 


..S. K. Hatfield 
oe s Sweeten, Jr. . 


TL oaks oe oes Se 
P Le Sac 


nd, Me. 
Portland, Ore. ; 
Poughkeepsie, N. Y. 
Providence, 
Putnam, Corn. 
Reading, Pa. wha 
Rising Sun, Ohio 
Rochester, 


St. Louis, AR ae 


St. Paul, Minn. : 
Salt Lake City, Utah . 
San Angelo, Tex. 
San Antonio, Tex. 
San Diego, Cal. 

San Jose, Cal.. . 
San Francisco, Cal. . 
Scranton, Pa. . . 
Seattle. Wash. 
Sheboygan, Wis. 
Shreveport, La. 
Sioux City. la. 
Sioux Falls, S. D. 
Spokane, Wash......... 
Springfie’ sid, Mass. 
Syracuse, N.Y... 
Tulsa, Okla. e 
Uniontown, Pa. 
Utica, N. Y. 

Victoria, B. C 


Walla Walla, Wash... ... . - 


Washington, D. C. 
Washington, la. 
Waterloo. la.. 


nx 08! 


eorge Hageman 
. Murray Carr 
M. Chellis 
y C. Braly 
William M. Davis 


Wallace L. Wilcox . 


0. C. Bosworth 
James M. Kalbach 
E. F. Day 


W. McCormmach .. 


G. R. MacCollum...... 


Jos. B. Dryer 
A. H. Clark 


mee 4 Langford 


M. C. Ragsdale 


.. L. FP. Birdsong. ..... 
Wilson S. Smith. ... 


. L. Normandin 


John F. McLain 
©. D. DeWitt 
W. A. Wicks 
N. P. Hanson . . 
W.H. Johnson 


.. +. Thomas Murphy 
.. Knapp Brown 


. A. Nichols, Jr. 
- W. Anderson 


C. W, Johnson 


¥ W. Garabrant . . . 


>. H. Grant 
R H. Tuttle 


.... David S. Hendrick . 
. . Sidney S. Smith 


Wilkes-Barre, Pa...........-. 


Winnipeg, Man. 
Worcester. Mass. 
York, Pa. . . 


Youngstown, FS 
AVERAGE . 


R. H. Cramer 
William S. Lee 


‘ James B. Ste pphens 
...-V. J. Eckber . 
.. 7. S. Pleiffer 


J. Stuhidreher 


Weather 


Fair 
Fair 
Windy 
Windy 
Windy 
Windy 
Windy 
Fair . 
Faw 
Fair 
Windy 
Windy 
Fair 
Windy 
Fair 
Fair 
Rain 
Fair 
Windy 
Fair 
Rain 
Windy 
Fair 
Fair . . 
Windy 
Windy 
Fair 
Fair 
Rain 
Fair 
Fan 
Fair 
Fair 
Windy 
Fair 
Fair 
Cool 
Windy 
Fair 
Fair 
Fair 
Rain 
Fair 
Windy 
air 
Fair 
Fair 
Windy 
Windy 
Windy 
Fair . 
Fair 
Fair . 
Windy 
Rain . 
Fair . 
Fair . 
Fair 
Windy 
Windy 
Windy 
Fair 
Windy 
Windy 
Fair 
Fair 
Wet 
Rain 
Rain 
Rain. 
Fair 
Windy 
Fair 
Fair 
Windy 
Fair 
Fair 
Fair 
Windy 
Fair 
Windy 
air 
Windy 
Windy 
Fair 
Windy 
Windy 
Fair 
Wet 
Windy 
Fair 
Windy 
Windy 
Windy 
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FRANKLIN SIX-THIRTY, 2725 POUNDS, 4’2 INCH TIRES 
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Beauty, Luxury and Utility That 
Reflect Good Taste and Judgment 





The na " val and pointes A effec " son the new **SIX”’ are of the Cantilever 
of t Nation e to the body convergin t - The left wv ga ter control, con 
towards the radiate | a distinct note of ve nt ard simple dash equipment and easy 
attractive I wide metal guards are et Acce to all four on add to your comfort 
closed, ind unobstructed These ind satisfaction 
pomet f ref ent and care help give the National cars are built for service, proved 
Nation t effect of a long, low, by their fourteen years of dependability and 
g! { fr reliable performance; their ample reserve force 

The adn | mechanical superiority of the and speed when you need it, or two miles an 
National, adde to its comfort and conven- hour if you prefe 
renee t 1dea mbination of a We say ‘‘you don’t have to raise the hood’’ 
yua t 1 guaranteed y an old, because the National's succe justihes your 


mfidence in our mechanical ability 





Write for d#lus- 


atalogue. 
Deparime nt J. 


MOTOR 
VEHICLE CO. 


SIX $2375 


AL Ly EQ wide te 








VACUUM! CUPYTIRES 


Skidding on slippery pavements—the greatest single cause of automobile 
accidents —- would be unknown. 
V. C. tires have been guaranteed for many years not to skid 
on wet or greasy pavements, else returnable at purchase price. 
Never a claim from a user. 
Tire trouble and expense —the greatest drawbacks to the use of automo- 
biles—-would be so normal and nominal as to constitute the least of all 
automobile service complaints. 
V. C. tires are guaranteed for a low minimum of 4,500 actual 
miles and maintain an average nearer twice that distance. 
not to be avoided but enjoyed. 


V. C. tires are guaranteed absolutely immune to the rubber 
destroying effects of oil. 


The oiled road would be a complete comfort 


Every year adds enormously to the number of those who know Vacuum 
Cup Tires as the ONLY tires for utmost safety and service. 1914 has 
already broken previous yearly records. 


So'd Everywhere 


Pennsylvania Rubber Co., Jeannette, Pa. 


New York Boston Seatt'e 
Chicago Pittsburgh maha Dallas 
Cleveland San Francisco Kansas City,Mo. Atlanta 


An Independent Company with an independent selling policy 


Los Angeles Minneapolis 





| them, 


two seconds, 


| determining the effect of the shot 


jbon is no more 


is the 


NATIONAL 


| ohne respect, 


‘Some Helps for the Music Teacher 


| ous sizes, is slipped below the strings and 
| fastened to the handle by moistening its 
| gummed 


| ter being at first put empty on the strings. 















































SCIENTIFIC AMERICAN 


Training Marksmen by the 
Kinetomatograph 
(Concluded from page 423.) 
light was shining, becomes shifted a quar- 
ter of an inch, and is thus obliterated, 
the screen presenting an opaque surface 
to the firing line once more. By moving 
the back or third sheet at intervals in a 
of a 


series of holes—one in each sheet—com- 


horizontal direction the possibility 


ing into line and indicating a false hit is 
rendered extremely remote. 


When the rollers have become exhaust- 


ed of paper it is only necessary to change 


permitting the 
As a rule the picture is 


thereby paper to 


be used again. 





kept stationary upon the screen for about 
which is quite adequate for 


The pictures are projected at the nor- 
mal speed—16 per second—and at first 
ight it may be thought that the almost 
starting and 
mechanism would 


brutal instantaneous stop- 
projector 


But such is not the case. 


ping of the 
injure the film. 
The wear and tear upon the celluloid rib- | 
severe than when it is 
run through the lantern in the usual 
manner. 

Holding the picture stationary in the 
gate under ful! illumination, however, 
presented one difficulty. As a rule, if 
a film is arrested and held for only a frac- 
tion of a second it will ignite, owing to 
concentrated heat brought 
to bear Although ordinary 
films are used in this apparatus there is no 
risk of firing. A radiator is built around 


cooling 


the intensely 
upon it. 


the condenser, which acts as a 
tank, and this keeps the celluloid film quite 
cool during the period of rest. 

The great advantage accruing from this 
“life target,” as it is called rather appro- 
priately, is the way in which it fosters 
This 
factor which appeals especially to 


quick sighting and snap shooting. 
military experts to-day. The recruit may 
be somewhat slow in these elements when 
he faces the target for the first time, and 
even twelve pictures per second is some- 
what too rapid movement for him, but he 
soon realizes the pew conditions and 
almost mechanically adapts himself to the 
life-like conditions. Within a few weeks 
he becomes as efficient a snap-shooter and 
marksman as could be desired and far 
more so than is possible by ordinary target 
practice. 

lossibly the one objection to the system 


| 


| seven words to the line. 





is that the range is point blank. It can be 
used only for short distances. The aver 
age firing distance is about 30 feet, which, 
with the modern service weapon, is too 


short to be likely of realization in actual 


May 28, 


LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 





All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS . ete, 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 





AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street. Washington, D. C. 





‘Classified hvatienall 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
All orders must be accom- 
panied by a remittance. 





AGENCIES WANTED 


OLD ESTABLISHED London Firm seeks agencies 
for Patented articles and novelties, or representation of 
American Firms of good standing. Riekmann Limited, 
Huggin Lane, Queen Victoria St.. London, England. 


HELP WANTED 


Young men of good personality and education, 
possessing tact and ability for special work in con- 
nection with our Circulation Dept To those who 
fill our requirements we can offer pleasant. remune- 
rative employment either for part or the whole of 
their time Apply by letter only to Circulation 
Dept., Scientific American, 361 Broadway, N.Y. City. 


POSITION WANTED 


AN EXPERI’ NCED TEACHER of Technical 
English wishes a permanent position in connection 
with a first-class Engineering or Mining School. Ex- 
cellent references. Teacher, Box 773, New York 


SCIENTIFIC APPARATUS 


+LASS APPARATUS, thermometers for scien- 
tific and industrial laboratories, surgical glassware, 
experimental work For further particulars address 
Laboratory Supply Co., 128 State St., Rochester N.Y. 





SPECIAL MACHINERY 


EXPERIMENTAL WORK. Special Machines. 
Let me build your model, develop or manufacture 
for you First-class machine-shop at your service 
on hourly or contract basis For particulars apply 
to A. H. Emery, Glenbrook, Conn 


INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manufac- 
ture these goods write us at once and we will send 
you the name and address of the party desiring 
the information. There is no charge for this ser- 
vice. In every case it is necessary to give the number 
of the inquiry. Where manufacturers do not re- 
spond promptly the inquiry may be repeated. 

Monn & Co.. Inc. 








Inquiry No. 9358.— Wanted the name and address 
of maker of a machine to cut all granulate leather. 

Inquiry No. 9359 Wanted the name and address 
of a firm that makes razor blades for all makes of 
safety razors 

Inquiry No. 9360. Wanted the name and address 
of parties making pipe fittings such as ferrules, sterns 
and bowls such as could be used in the making up of 


| calabash pipes for smoking 


servica This limitation arises from two} 
The first is the restricted widths 
at the 
mill, as a big screen formed by attaching 
two or three widths together is imprac- 
ticable, owing to the risk of light showing 


sources, 


in which the paper can be woven 


through immaturely prepared seams, and 
from mechanical difficulties attending the 
utilization of reels of paper say twenty 
The second is an optical prob- 


present conditions 300 feet 


feet wide. 


lem. Under 


represents approximately the extreme dis- 
tance at which a picture thrown upon a 
screen may be seen clearly. Consequently, 
when it comes to service practice with a 
magazine rifle, questions of trajectory and 


windage do not arise. This drawback, | 


Inquiry No. 9361 Wanted to buy a Nut Crack- 
ing Machine, especially good for Pecans 

Inquiry No. 9362. Wanted the name and address 
of the makers of a machine for splicing ties 

Inquiry No. 9363 Wanted the names and ad- 
dresses of manufacturers of machinery for printing 


| on intaglio copper plates. 


Inquiry No. 9364. Wanted the name and address 
of buyer of mica in a crude sta 

Inquiry No. 9365. Wanted the name and address 
of a manufacturer of machinery for embossing tin 
foil as is used in packing cigarettes 

Inquiry No. 9366. Wanted the name and address 
of a manufacturer of wire wheels, front axles com- 
jlete with steering or separate, light sheet metal 
»odies, fuel tanks with cocks, os ssed steel frames, 
mufflers, motors of the two-cylinder opposed type, 
cushions and many smaller parts for cycle cars 

Inquiry No. 9367. Wanted the name and address 


| of a manufacturer of an automatic centering machine. 


Inquiry No. 9368. Wanted, the name and address 
of glass-bottle manufacturers or glass blowers who 
can manufacture a glass bottle and perforate it with 
some 12 small holes, in large quantities for export, 
to sell at a popular price. 

Inquiry No. 9369. Wanted, the names and ad- 
dresses of users of Indian Steatite (Soapstone), Cor- 


| undum and other Indian minerals, in quantities. 


importance in 
target | 


however, is of secondary 


since practice with the 


;assures that desideratum which is essen- 


tial to modern military conditions—to | 


sight and fire quickly. 


(Concluded from page 432.) 
at the place corresponding with each of 
them on the four strings of the instru- 


ment. This sheet, which is made in vari- 


edges. The pupil. has only to 
put the fingers of his left hand on the 
black dots corresponding to the notes, in 
order to produce every sound with abso- 
lute purity. At the beginning of instruc- 
tion, this gymnastics of the fingers should 
preferably be made without bow, the lat- 





Inquiry No. 9370. Wanted the names and ad- 
dresses of manufacturers of small wooden articles, 
particularly in such soft woods as pine and fir, for 
articles such as toys, furniture, etc. 

Inquiry No. 9371. Information wanted where one 
could buy or have made to order machine to be used 
for making solid — brushes. 

Inquiry No. 937 Wanted the name and address 
of manufacturers a | a collapsible box about 12 inches 
square. It must be strongly made to withstand 
rough usage in transit. 

Inquiry No. 9373.. Wanted the name and address 
of a manufacturer of machinery that will make twine 
out of scrap paper. 

Inquiry No. 9374. Wanted the name and address 
of manufacturers be @ powder paste which, when 
mixed with cold water, will make a white paste suit- 
able for papering, costing no more than 3 cents per 
pound in ton lots. 

Inquiry No. 937. Wanted the name and address 
of the eS oe of a separable fastener, invented 
especially for shoes and other articles. 

ELECTRICAL 
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Mailed for 8c, stampe or coin, which 
you may deduct onfirst order o f$1. 
Great cost of catalog and low prices prohibat 
distribution except to those really interested. 
Most elaborate catalog of its kind published, 
is practically a text-book on wireless and elee- 
tricity. Contains 125 pages wireless insts., DU- 
merous diagrams, hookups, ete., and 200 pages 
general electrical supplies. 
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One Mephisto  outlasts 
three ordinary copying pen- 
cils—and that’s only half 
the story Usually smooth 
and clear copying is 





writing 
the ( the r half. 

I t on Mephisto—at your 
stationer’ It means pencil atis- 
faction, and economy as_ well. 


Two grades of lead—medium and 
hard 
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hours of labor 
with a grindstone 
can be reduced to 
minutes with an 
easy-running, Ved! 
fast-cutting — ‘sins 
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AL TOOL GRINDER 


The Pike Patented Bevel Guide enables 
anyone to grind an edge true—and do it in 
record time, without drawing the temper or 

burning”’ the steel 

Guaranteed Forever against all mechanical 
defects *ike Peerless Junior, $5. Pike Peer- 
less Senior, $7. Foot Power $1.50 extra. Other 
Pike grinders from $3 up at your hardware or 
tool dealer's Under Pike trademark you 
can also get the best stone for every other 
sharpe ning need for home “as well as shop 
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Prism Binoculars 


are a revelation to any one who travels, 
camps, hunts or gets “ out-of-doors. 
New York, April 16, 1914, 
Amer. Thermo Ww are Co, 
° Binoculars have given complete satis- 
ned at home by my accident, I had as 
International Motor Boat trial races 
1 Bay as if I b ad been sitting on the Club 
llowing the races in a boat. The Bin- 
my equipment. I would not be 
without th » JAMES E. SULLIVAN. 
Offer a thousand aa pleasure or utility. 
CATALOG “ R_" FREE. If dealer cannot supply, 
we will send direct and guarantee satisiaction. 
AMERICAN THERMO WARE COMPANY 
16 Warren St. 
New York City 
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ous octaves. In fact, 
| ented 


sol-fa practice, 
|ments of piano playing 


ithe same 


the auxiliary keyboard, 
event of any uncertainty about a given 


sired. 
self with the various octaves of the in- 
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| tensity of field, 
| the date . 


| partment and 
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This attachment 
facilitate and accelerate in a remarkable 
degree the first stages of violin teaching, 
but to make up for past negligence in 
musical instruction, by training the pupil 
to a correct position of his fingers. About 
nine pupils out of ten may be said in 
this connection to be wanting in the ac- 
curacy conducive to correct playing. The 
figures 1, 2, 3, 4 correspond to the fingers 
of the left hand, aside from the thumb. 

On the other hand, M. Choisy has en- 
deavored to previde a similar help to be- 
“auxiliary 
while 


ginners in piano playing. His 
keyboard” (clavier simplificateur), 
not claiming to be anything like a substi- 


serves not only to} 


} 
| 
| 





tute for the piano itself, can be used as 


a makeshift for 
up the dexterity of the fingers, 
any instrument, the arrangement of the 
keys being the same as on the piano. 
however, 


practising and keeping 
without 


The intention of the inventor, 
was mainly to remedy a defect only too 
frequent in the first stages of piano in- 
confusion between the vari- 
even the most tal- 
unable to 


struction, viz., 


pupils are generally 


recognize at a glance any notes situated 


above or below the five lines of the note 


system, the more so as sol-fa exercises, 


as generally practised, are after all, des- 


tined only for singing lessons. While 
this drawback could be helped by special 
adapted to the require- 
z, this course would 


be rather complicated and trying to pupil 


}and teacher alike. 
M. Choisy’s auxiliary keyboard obtains | 


result in a far more sim- 
ple manner, and thus greatly 
piano teaching. It is simply applied be- 


hind, and immediately beside the piano 


| keyboard, and will be found readily to 


remain in position. Inasmuch as all the 
notes of the instrument are inscribed on 


the pupil, in the 


note, will immediately find the key de- 
The more he thus acquaints him- 


struments, the more will he be able to do 


without the auxiliary keyboard, until its 


help can be entirely dispensed with. 


Arctic Mines 








facilitates 


PROPOS of the collieries in Spitz- | 


bergen, which have frequently been 


pointed out as an interesting example of 


mines in high latitudes, it may be worth | 


noting that much coal from Spitzbergen is 
shipped to Kiruna, in Swedish Lapland, 
latitude 68% (about the 
same latitude as northern Alaska), for use 
in operating the richest and probably the 
According 


degrees north 


largest iron-mine in the world. 
to a recent consular report, this mine is 
operated the year around, employs about 
1,600 men, 
ping 10,000,000 tons of ore per 
About 25,000,000 tons have already been 
After this year the mine will 


and is expected soon to be ship- 
annum. 


taken out. 
be operated by electricity, 
brought from Porjus Falls, 150 miles dis- 
tant. 





New Magnetic Charts of the Globe, or 
at least of regions of the earth embraced 
between 50 degrees north and 50 degrees 
south latitude, will, it is hoped, be pub- 
lished by the Department of Terrestrial 
Magnetism of the Carnegie Institution in 
1915. They will include the three mag- 
declination, dip, and in- 
and will be referred to 


netic elements, 


date of all the material secured by the de- 
co-operating institutions 
during the period 1905-1915. It now seems 


likely that the polar regions can also be 


January Ist, 1910, as the middle | 


the power being 


| 
| 
| 
| 
| 


included, in view of the renewed activity | 


in polar exploration. It has been the prac- 
tice of the department to lend apparatus, 
train observers, and furnish instructions 


|for all polar expeditions giving promise 


of serious and extensive magnetic work. 


Sir Ernest Shackleton, accompanied by 
Messrs. Wild and Marston, members of 
the forthcoming antarctic expedition, will 
visit Norway at the end of March for the 


purpose of testing under polar conditions | 


the sledges to be used by the expedition. 


| 
| 








Brontosaurus roamed the earth seven million years ago 
He could not se himself to changed conditions 
Nature scrapped him. 


Evolution 
and the 





One of the cases m the Witham j. Hammer Historic 23 
Collection in New York, which exhibits the hundreds 
of lamps which were scrapped before MAZDA Service 
gave us the MAZDA lamp of today 


Scrap Heap 


Talks About MAZDA No. 4 





BOUT seven million 
years ago, more or 
less, a stupid, 
slow-moving liz- 

ard known to science 
as brontosaurus roamed 
the earth. He stood 
thirty feet high on his hind feet and 
was seventy feet long. He weighed over 
thirty tons. As he lumbered along, 
each of his ponderous feet left a track 
that occupied one square yard. No one 
knows why he became extinct. Perhaps 
the earth shrugged her shoulders one 
day, as it were; in other words, a cata- 
clysm occurred. Dry land became water 
and oceans became dry land. Brontosau 
rus could not adapt himself to the 
change. Nature scrapped him. 


“Not the name 
of a thing 
but the mark 


of a Service.” 











This process of scrapping is what Dar- 
win meant by “evolution,” ‘natural 
selection,” and the “survival of the fit- 
test.” It is a process that finds its 
counterpart in the scrap heap of human 
industry. There are mechanical fossils 
as well as fossil liz- 
ards. Look in the 
scrap heap of any in- 
dustry and you will 
find them. The big- 
ger that scrap heap is, 
the more marked has 
been the evolution 
which it represents, 
the more perfect is 
the product of the 
industry. If an in- 
dustry has no scrap 
heap it is standing 
still; it is not evolv- 
ing. 


Next to agriculture 
and architecture the 
oldest of human in- 
dustries is the art of 
lighting. Hence the scrap heap of light 
producers ought to be large. And it is. 
Think of the hairy, low-browed savage 
who rubbed two sticks together, built a 
fire and thus made the first artificial 
light thousands and thousands of years 
ago. Then think of the incandescent 
electric lamp. What an evolution! 
What a scrap heap has been piled up of 
beacons, rush lights, eandles and oil 
lamps, each with a little subsidiary scrap 
heap of its own, representing the evolu- 
tion of its particular type of light-pro- 
ducer! 


When the incandescent electric lamp 
was invented the height of the scrap 
heap was more than doubled. In a few 
years, lamps which represented the 
illuminating methods of centuries were 
discarded. And the end is not yet. 
The height of the scrap heap is growing 
more rapidly than ever. 


All the science of our time is epitom- 
ized in the incandescent lamp of today— 





the MAZDA lamp. If you knew its hi 
tory you would know the history of mod- 
ern science. Study its scrap heap and you 
learn how far the art of lighting has 
evolved, even in your own time 


At the very bottom of the heap you 
will find a lamp with a strip of graphite 
in @ poor vacuum. Farther up are hup- 
dreds of lamps with platinum filaments: 
still further up lamps with 
composed of the oxides of zirconium and 
titanium, and very near the present top, 
lamps with filaments of carbon, osmium 
silicon compounds and tantalum. Then 
come many types of the metal! filament 
lamp, including types of tungsten lamps. 


filaments 


All of them are as extinct as Bronto- 
saurus. 

Let it not be supposed that the lamps 
of today marked MAZDA are the last 
word in incandescent electric lighting. 
Some day there will be other !amps, 
more efficient but still marked MAZDA. 


They will be so marked heeause they 
evolved from the same 
unceasing systematic 
study and sel: ction 
that gave us the 
MAZDA of today 

“a study and selection 
centered in the Re 
search Laboratories of 
the G.neral Electric 


; 


Company at Schen- 
ectady and supple- 
mented by learning 
from the leadi 

perimental lamp lab- 


ne Cx 


oratories of the world, 
what progress they 
have made in the same 





Comparing the spectra 
of two lights. MAZD A 
Service means the ma 
ing of many such com- 
parisons, tests, expert 
ments and roe vag in 
order constantly to m anl¢ 

evolve better lamps. ’ : ts thus 
The aim is that MAZ 
DA shall always be the 
mark of the furthest ad- 
vance in incandescent 
lighting. 


direction 


obtained are commu- 
nicated to the General 
Electric Company's 
manufacturing cen- 
ters at Cleveland and 
Harrison, and also to the lamp 
manufacturing companies entitled to re- 
ceive them. This scientific investigation 
and the communications of the results 
obtained constitute MAZDA service. All 
the lamps made by the companies in 
accordance with this service are marked 


MAZDA. 


other 


always 


MAZDA is 
‘ volution; 


A lamp marked 
the product of a scientific 
whether you buy it today, tomorrow, or 
at any future time, it is selected from 
types devised after months, and even 
years of research; it is the one that has 
survived all tests, because it has been 
proved the fittest; it is a lamp that rep- 
resents the latest commercial advance in 
illumination of its time. 
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i Is always a misfortune to an 
honest man because it disturbs 
business and creates incon- 
But such a man can 
be safeguarded from financial 
loss by having a policy in the 
Hartford whose obligations for eat 
104 years have been 


. r— | 3 
vised, a system which seeks to introduce method 

= where hitherto there has been only guessing or 

Beyond question, a man’s psychical 


Hartford Fire Insurance Company J 2.:%iicuticrats ct 
Hartford, Connecticut 
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hs Jos, THE Man, THe Boss. By Dr. | 
| Katherine M. H. Blackford and Arthur | 
| Neweomb Illustrated from  photo- 
graphs. Garden City and New York: 
Doubleday, Page & Co. 
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The man behind the machine is as important 
|a factor as the man behind the gun on board a 
battleship yet.weeks and even months are spent 
in rearranging machinery wich an eye to efficiency 
and not ten minutes in selecting che men who will 
| be charged with the care of that machinery. To 
bring system and order where hithervo there has 





been either chaos, or at the best reckless choosing 
| is the primary object of this book 
A plea is made for two principles: The estab- 
lishment of a central employment bureau in every 
large organization and a character analysis of each 
employee, proposed or actually engaged, to deter- 
mine his qualifications and fitness for a particular 
vask | 
The idea of a central employment bureau is one 
that must commend itself at once. When it is con 
sidered that shop foremen select their own men 





| and in so doing are frequently governed by blind 
prejudice, that their “‘hire and fire 


to the employer, tnere can be no question that 


employment idea firmly established 
have introduced it with success in several factories. | 





bureau for men just as they send requisitions to 


| is sent back to be otherwise employed if possible, | 
and not to be recklessly discharged 

As a matter of fact, very little material is 
actually sent back That is due to the system of 
character analysis which Dr. Blackford has de- 


intuition 
attributes manifest themselves physically Low 
brows, thick lips, shifting eyes, square jaws, have 


in novels but in the very practical affairs of daily 
life Mental and other aptitudes Dr. Blackford 
has classified wich their physical expression (skin 
texture, width of head, color, etc.) in a way that 
anyone can grasp. Itisa matter of great import- 
ance, as practice has shown, whether a man who 
app'les for a particular job is long headed or | 
round headed, blonde or brunette, convex or con- | 
cave in profile, high browed or low browed, ed 





—_ | skinned or coarse skinned. A scientific method 





SPORTING GOODS 


takes the place of mere intuition and guessing 
The system as it is outlined in this book has been 
in successful use in many large organizations; how | 








mplete Launch 






successful may be gathered from the fact that it 
594.50 has been adopted by more than one plagiarist who | 
——-— has palmed it off as his own. No doubt as it is| 
16, 18, 20, 23, 27, 2s Sand 35 footers at t proportionate prices, more widely introduced, refinements and improve- | 
: aaa ondeny Sooer Unis tenet x ments will suggest themselves, but as it stands it 
a NEW HOPOSITION TO ) DEMONSTRATING AGENTS j is the first really scientific attempt to introduce 
liffer " ‘ ; definite principles, easily grasped, where there has 

ori ars i | been nothing but folly, ignorance and injustice 
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and shape; has 
every feature 
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neat, rapid, 
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Company, 1914. Sixth edition. 2,800 | 
pp. Price, $15. 


Delivered s°: FREE 


on ~ soon and en days Trial 


The Register has developed into a ponderous 
tome very much larger than Webster's Unabridged, 
and presents improvements both in content and 
arrangement. A new section has been added, con- 
taining 50,000 names in straight alphabetical order. 
From the name of a concern, one may thus iocate 
its offices, branches, and line of manufacture. This 
list, like the main classification of the volume, 
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size of the listed firm. There is no line of business 

: = . that is not adequately covered by the Register. 
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| SiS ee (aking orders forbicycles, | patronage, are included. There is also an alpha- 
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tires, Lay sundries, etc. from our big and- 
some catalog. . It contains *‘combination offers”’ —s ; 
for re-fitting a old bicycle like new at very low cost. showing the manufacturers of each The Register 
affords the buyer immediate access to every 
possible source of supply; while to the seller it 


Also much useful bicycle information. Send for it. 
LOW FAC? ICES direct to you. No one else can 
=e 
offers a compilation of possible customers with 
intimate information of their standing, in so far 


values and such 
as this is indicated by money invested 
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Grand Book Catalog. Over 700 engrav | New York: E. P. Dutton & Co., 1914. 


| Ings 25c. Parlor Tricks Catalog Free. 
This latest of Mr. Wells’ books is a curious | 


combination of his earliest and latest mevhods 


EPICYCLIC TRAINS, which play an important | for it is at once one of those magnificent ed 
part in toothed gearing, are ably described in Scientific | of imagination which gave us the ‘“Time Machine" 
American Supplement 1524. Price 10 cents. For “War of the Worlds,” and the keen 
sale by Munn & Co., Inc., and all newsdealers. 


SCHOOLS AND COLLEGES 


| and the 
| sociological perception which gave us the ‘New 
| Machiavelli" and its successors. How the great 





world war started, how it was fought with the aid 
of aeroplanes and atomic bombs, how it became 
so terrible that the utter folly of fighcing was 
WE TEACH Retail Advertising, Window driven home with telling horror, Mr. Wells sets 
Trimming, Show Card Writing, Salesmanship |forth with a vividness that stamps him as a 
literary artist of the first rank. To che scientist, 
| of course, the most interesting feature of the book 

|} is the method in which the discoveries in radio- 

} ye are given arcisvic treatment, a method 
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A postal request will bring both. || terpretation of Radium.’ Wells argues that 
231-243 W. 39th St., New York City || inasmuch as radio-active subsvances are con- 
| stan. ly decaying and giving off energy as vhey 

do so, tremendous results could be obtained if 
Rose Polytechnic Institute the decay could occur with explosive rapidity. 
TERRE HAUTE, INDIANA. A college of Engineering; | Trained scientist as he is, he presents his atomic 


courses in Mechanical, Electrical, Civil, Chemical and Ar- | 
ehitectural Engineering. Extensive shops, well - equipped | bomb with an air of definiteness and conclusive- 





which shows that in the hands of a master science 
| offers possibilities that can hardly be overrated. 
The atomic bomb which plays so great a pari in 
although a creation of Mr. Wells, 
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within the next few years we will see the central | o6f Wood and Metal Workers, without 
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Soldering and Brazing 


for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a féw of the more important articles, as follows: 





Scientific American Supplement No. 1673— 
Full Instructions for Mending or Welding Cast 


Iron, gives both brazing solders and ffuxes 








; | necessary 

Scientific American Supplement No. 1713- 
Brazing Cast lron and Other Metals, gives 
detailed instructions for the whole operation, and 
formulas. 


Scientific American Supplement No. 1644— 
Soldering and Soldering Processes, gives broad 


general information, and contains im particular a 
method for pulverizing solders and alloys of great 


f use. 


Scientific American Supplement No. 1667— 
Some Soldering Appliances, describes the blow- 
pipe and the furnace in their various forms. 


Scientific American Supplement No. 1481— 
Soldering of Metals and Preparation of Solders 
gives many formulas for soft and hard solders and 
fluxes. 


Scientific American Supplement Nos. 1610, 
1622, 1628 contain a series of three articles on 
Solders, covering the entire range of solders for 
all metals. No. 


instructions for soldering aluminium. 


1628 contains formulas and 


OR 80 cents—the price 
Fest the eight numbers, post- 

paid, the purchaser of these 
Supplements has a complete 
treatise on the subject of Sol- 
dering and Brazing, containing 
formulas of the greatest value. 


EG. number of the Scientific 

American or the Supplement 
costs 10 cents. A set of papers 
containing all the erties here men- 
tioned will be mailed for 80 cents. 
Send for a copy of the 1910 Supple- 
ment Catalogue, free to any address. 
Order from your newsdealer or the 
publishers 














MUNN & CO., Inc., 361 Broadway, New York City 
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AN INTERESTING AND INSTRUCTIVE 
BOOK FOR BOYS 


“With the Men 





who do Things” 


By A. RUSSELL BOND 


merican Boy,” 


chool,” and ‘‘ Handy Man's Workshop and Laboratory.” 


6x814—275 pages—101 illustrations, including 59 page plates—one in color 


“Scientific American Boy at 


BOOK of engineering for boys, telling in a boy’s own way what every boy 
wants to know. It recounts the experience of two young lads who spend a 


summer vacation seeing the engineering wonders of New York. 


The boy wit 


h 


red blood in his veins will be thrilled by the numerous adventures, all based on 
fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 


the same.time he will learn how the big things of engineering are being done. 


A 


dozen engineers, experts in their several lines, have read and revised the manuscript. 
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The Gyroscope 


The mysterious behavior of the gyroscope is a source of 
wonder to everyone. From a curious toy, the gyroscope is 
being developed into a device of great practical value. 
Its theory and its method of action are set forth up to the 
latest moment in the Scientific American Supplement. 
The following numbers are of great interest and usefulness: 








ACH number of the 
upplement costs 

10 cents. A set of pa- 
pers containing all the 
articles here mentioned 
will be mailed for 


Treats of the Me- 
A clear explanation without mathematics 
Scientific American Suogie ment No. 1534— “Little - known 

*roperties of the Gyros describes a peculiar action not generally 
4, and discusses ae effect of this property upon the motions of 
the planets 


Scientific American Supplement No. 1501 
chanics of the Gyroscope 


dunce, 


"Sen , . . . $1.50 
Scientific American Suppiement No. 1864 — The Gyro Com 
pass, its principle and construction. 
Scientific American Supplement No. 1621 — The Gyrostat for 
Ships describes the construction and application of the principle to pre- 
vent rolling of vessels 
Scientific American Supplement No. 1943 — Gyroscopic Stabili- 
zer for Ships, by Elmer A. Sperry. 
Scientific American Supplement No. 1694— Gyroscopic Appa- 
ratus for Preventing Ships from Rolling, takes up the Schlick invention 
described first in No. 1621, and discusses its action and results fully. 
Scientific American Supplement No. 1645—The Theory of the 
yroscope is an excellent article, treating the subject mathematically, 
rather thane popularly 
Scientific American Supplement No. 1649 —The Gyroscope, is 
an article giving a full discussion of the instrument without mathematics, 
and in language within the comprehension of all interested. 
Scientific American Supplement No. 1716—A Recent Develop- 
ment in Gyroscopic Design, illustrates a new form of gyroscope and 
mounting adapted to engineering uses. 
Scientific American Supplement No. 1643—The Gyroscope for 
Balancing Aeroplanes, takes up this interesting field, which the gyro- 
scope alone seems capable of occupying. 
or American fouphoment No. 1741—Gyroscopic Balan- 
cing of Aeroplanes, tells of various suggested methods of maintaining 
equilibriu: n 
Scientific American Supplement No. 1773 — The Wonderful 
yroscope, gives diagrams of the Gyroscope and its action, and appli- 
cations to maintaining stability of ships and monorail trains. 
Scientific American Supplement No. 1872 — The Mechanical 
Principles of Brennan's Mono-rail Car. A lucid exposition. i Sie aaa 
‘ol co 
Scientific American Supplement No. 1814—The Regnard Aero- S°=s of 4 1910 Sup 
plane, describes the latest design of aeroplane stabilizer, from whic plement Catalogue,tree 


great things are expected to any address. Order 
from your newsdealer, 


Scientific American Supplement No. 1861 — The gyrostatic force ! 
or the publishers. 


of rotary engines its nature and significance for aviation 
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COMPLETELY REVISED 





SCIENTIFIC AMERICAN 


REFERENCE BOOK 
EDITION OF 1914 


It contains 608 pages and 1000 illustrations, is substantially 


bound in cloth and the cover carries a special 
design printed in three colors 


A. Russell Bond 


I. Sta- Compiler and Editor for Part II. Sciex 

Mditor of TIFLE INFORMATION, Editor of 

landbook Handyman'’s Workshop and Labera 
of the tory. 

jation. 


nce Book for 1914 has been completely revised and much new 


matter has been added. Over 60% of the pages have been corrected or new pages substituted 


therefor. 
Government officials. 
comed by the press and it is safe to 
proved of such genuine merit and w 


chased a Reference Book for 191 


“Those who know the Reference Book will want the new edition at once. 
will save time and money by getting it and learning how to use it.” 


In this work of revision the editors have again had the co-operation of the highest 
The Scientific American Reference Book for 1913 was enthusiastically wel- 


say that no other Reference Book in the English language has 
hich has stood the test of time so well. Every one whe pur- 
3 will want the 1914 edition. The New York Sun says: 
; hose who do ho 


The large circular is well 


worth sending for, for the map of the time zones of the United States alone. 
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Standard 


of the World of the World 


What are the elements 
which enter into 
Cadillac reputation? 


That the Cadillac is regarded with profound admiration the world over It would be practically impossible to persuade any Cadillac owner, for 
everyone knows instance, that any other car compares with it in nding quality. 


reputation is inter- This peculiar Cadillac quality—and it is distinct and distinguishably dif- 
ferent— has its immediate source in the two-speed direct-drive axle. 


There is nothing new in the statement that its 
national 


And the high favor in which it is held, here at home, is almost a house- But far back of that underlying it and emphasizing it—is the principle 
hold word of intense standardization, interchangeability, correct alignment of its 
But it is interesting to dissect the elements which go to make this unique parts and units and the harmonious operation of those units with one 
another. 
reputation 
How much these contribute to the exquisite ease and steadiness of the 


Pre isely why Is the Cadillac, by common consent, invariably discussed . . 
Cadillac, how much they contribute to its constancy and endurance, 


as a car apart from all other cars > ‘ eee 
and how important they are considered as principles, is indicated 


The average owner would probably express his enthusiasm at first in by the two awards of the world’s most significant motor car honor, 
terms of general satisfaction. the Dewar Trophy 

His contentment is so complete that he rarely bothers to analyze its com- These Cadillac features everyone recalls immediately. 
ponem parts But it is equally interesting and important to remember that the Cadillac 


But the comforts and advantages which he enjoys are none the less is what it is—the standard of the world—because of the features 


dehnite and specific which characterize the car itself. 


An engine of 40-50 horsepower which those who know motor car engines recognize as unsurpassed in 
fineness of construction and in capabilities commensurate with its proportions. 

A cooling system so adequate that overheating is practically unknown. 

A lubricating system so competent, so simple, so free from annoyance that you scarce realize its existence. 

A carburetor so efficient, so flexible that it needs acknowledge no superior. 

A clutch so smooth, so velvety in its action, so simple and so dependable that it leaves nothing to be desired. 


A system of electrical cranking, lighting and ignition (now in its third successful year on the Cadillac) so 
nearly 100 per cent efhcient that it would be difficult to more nearly approach perfection. 

A steering mechanism so steady, so safe and so sure—possessing none of the attributes which might make it 
otherwise—that you always feel secure. 

Axles so strong, so substantial that they are equal to any legitimate demands. 

A spring suspension so soft, so flexible, so yielding that it abundantly justifies the popular saying :— “ The 
Cadillac carries its own good road with it.” 

A car, in all, designed with such consummate skill and executed with such painstaking care that it will 
uphold the name of “Cadillac” and all that the name implies. 


A car, in all, which embodies in surpassing measure, all of those qualities which make motor car ownership 


desirable. 


STYLES AND PRICES 


Standard Touring Car, five passenger * - - $1975.00 
Seven passenger car - « « »« $2075.00 Landaulet Coupe, three passenger - $2500.00 
{ Phaeton, four passenger -- 1975.00 Inside drive Limousine, five passenger 2800.00 
Ss tan d are Roadster, two passenger - . 1975.00 Standard Limousine, seven passenger 3250.00 
of aite Worl d All prices are F.O.B. Detroit, including top, windshield, demountable rims and full equipment 














lac Motor Car Co.D etroit, Mich. 
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